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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the lowering of 
detection precision for an oxygen concentration by 
shortening a time coefficient of an element impressed 
voltage for detecting an oxygen concentration sensor 
element impedance. 

SOLUTION: A sub-microcomputer 56 conducts at least 
twice times sweep processing for switching an element 
impressed voltage Vo from a reference voltage to a 
sweep voltage, when an element impedance of an oxygen 
concentration sensor AFS is detected once, and a time 
coefficient per one time is shortened by A/D-converting 
only either of the voltage Vo or an element current 
detecting voltage Vi during one sweep. Since a sensor 
drive circuit 59 controls the voltage Vo not to vary by 
an element current (oxygen concentration), even when 
detection from the voltage Vo and detection for the 
voltage Vi and carried out by separate sweeps, an 
detection result substantially same to that in the case, 
where the detections for these two voltages are 
conducted during one sweep is provided to detect the element impedance based on the 
detection result. 
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^CDBScom/E^fc A Vo -tWf&EaHfcA Vo Cio 

T£u5®«^kt-JSu.fc®j£^fbA vi t*>f>WE* 

CaSllB«ff*»e>l»1B»5l«Et-«J0tft*.S»5l«kaS:^ 

mrf5A/D^#S(i, -fcJHIWSfcO OA/DM 
*&-?n— KttfeU 

^A/DgitSA/Dfifttix, 

^&<£> 5 thl UlcOA/D^t&^l' 5 v^tt, 

[W**4] BfjE^-O-f-^^^StU^aii, » 
5IKJ:S««E*ft»cj4:cyt«ffilE<bAVi &&ffi-r5fc 

-ram** 2 xtt 3 icE*wsfe*ffia-fe >-9-m^ * f 

E**f?to«E*ME»9l*ffifcW9**TA/D** 

WE»3l«ffi4:«)«ffi^^«t»SiiS®E«t QKftMMK 
SofcMLtEWOftx.. «RUIffi«:»3l«Sfll]i:H 
CB*IW*ftt«» LfcaKHMlE*iW«flElwlM-w t *»» 
t i" £ff Jfc* 2 4 (DV-f ^^E«cWB?^Sa-fe V 

E0>»3I ffcfr 5 Sf3fl»ft-fe vtKHta A/D£&£ 



1 Is] 4: i" 5 r t £4$® i "T 5ffi#>S 2 7iM 5 cot ftfr 
31 U ^CO8#0OmiE^<tiA Vo -troft£E£{t;A Vo 

asm*, mafcoy^^^Hcy-f K^u-c&^tt 
fiE^^-coEn»omffi^g?^ss^mf"tw«jE (kt 

-tc£>B#C9®EE^{t:A Vo i:, ^<r>m!£^.it A Vo ^io 
T^C5«^^b(-i^b^mffi^t:A Vi ir*»6flflE^ 

^>^Sr 1 HM$aW-5K:l3;fc:>3 , SflE^^PmiE?rtfl 
E*lp«BE*»&lWrE»5l«ffiK«J0*A5»3l»aSr^ 
to 7t< 4: t> 2 0tT9 i:*«-s fttn^^l-e^-oiS^K-J: 1 ? 

W^com^l-C-StFESm^kA Vo SrtfctiJ-rS - 4: Sr^« 
10 0 0 1 ] 

50 [0 0 0 2] 
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[0003] *^x\ mmmgL-t^wn+j 

- 2 9 2 3 6 4 -*H*fRK^-r <fc 5 l£3R^S]Jni«l£ VoS: 
[0 0 0 4) 

styt^fAm asm, m^-mm mmm&) 
(t^-^co-^^^y >^mm m^4ms mm) xa 

in i 8ic^-r± 5>(-> ai^swrattEvo 
^»5i-rsa:«r«c:. ^bmipwevo tnummmto^ 

JEVi fcSr«#»CA/DaS*U SS> 2o 

OiEVo, Vi SrHRSlcA/D^ft-rSp r.<z>RL l 
lEl^A/D^&t-^J^tf 5 0 /z s(D«pPfDS:Sfi"5fc«>, 

[0 0 0 5] I^V^rAm S^ltl-Vo , Vi 

Vo , Vi <DA/D&&&Mb£tlZ>Zkh1bZ>tc#>. 
A/ D SlfcOfc fe^B^F^ £ fc £ iflgfltifc L T *3 < 

msNi C^t5CH5»*U\ 



[0 0 0 6] J»§l«FMSiS«tt, SS^aSESrifi^ 

smmtmctifffltctf&ftvx* m^<nm&$Lmz&z> 
ftmmffi&wcm\.i&x.tci%&x\ m^mm&vo *m 

Jp«E^St"J:9*cUTv^6o Sot, jt?H 3 (d2o<D 
10 mJ£Vo , Vi COA/D^lfe^o^^ v^/uoff 

[0 0 0 7] *»WW:l<o±5 4imfS:#ltLt4*ix 
30 [0 0 0 8] 

so [0 0 0 9] l(E]co^§|^tC^^RlAD®JEi: 
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&v^fc£#i£U fft#*S 2 <D J: 9 -£»WSfc9 
^A/D*lftig»Sr*^ >^-^^^«r*ai"6«Fi: 

ft*rWO»*.6i^K36S*v^±, A/Da5#W>Affirfc£fc> 
<b1\ A/D«lfto»JW*s*»i:3te* 0 
[0 0 10] 5E(^ lf*JS3 0j:9.t-, BfffifflPiBrt'C* 
»Ifi]tT9 A/D*lk0 5V>4< fc fc lEOA/DSElft 

m u*t ^»fw» e>-ri^-^j§ffl^K:^-t-s - fc u 

fclftttJL&^Wffc-t\ M<Hi0M/D^^ 

[001 1 ] »jK354tf><fc J»5U-<fcfc 

ftffi£{fcJa£C*:«E^fl:A Vi ^Wt5/cM2^ 

ri*tftU\ o£9, ^HiffiEfcffiffloHflEVi 
tt, **f?»«EfcW:»fc9* tc 

fc if 91 1- J: <5««ttSE{tKl£ Cfc«JE«fb A V i 

*»Sft<«m-*-ar fc#-e#5 0 
[0 0 12] *fc, M*«5 0J:5I:, *^-RUH«ffi«: 

*M» b A/D ^m^T * tWWMBtffcflS Lfc»fr-C fe , 

?|0#Pfl^r i »WtcftffiOB*m«-RSi-6 w fc 5, 
fct, »9l*IB*IB*«i:t-*»*i:*4»*0, 
A/D*»l»T*^^IB^»b«:*i&A/^»3l#IB*r 
ft c7) p$m d KS-f 5 tt v \, 
[00 1 3] |»#a6 0J:5i:, 1 E<0» 3Wc 
tT 9 ^*^M'r6A/D«»«: lBi Ltt 
z.<n£ li§JO»5IKJ:5A/DaE!fe 
i*ll|]*s*E<tt£fcX>« if 3IB#P^£r*a< -0#5 o 

[0014] fc Z t&aS Lfc^Wl¥ 9- 2 9 2 3 6 

of fi tf*J6«) <o|B»*s*:*<ftoT\.»5l«pO«EE 



[0 0 15] ZOStlgfc IT, »*«7<^«t ?(C. 

iriJL fc fcWfi:*** r fc *-e# 5 0 
[0 0 16] Sfc, 111*918 «> J: 5 *c, ■BMME-fe>'1>- 
<D*^<a*8^<0 3*>. BlJp«JESri»giU3fcv^J(^DB^-A 

fc#-c#, _ 
d fc SrB&JhT** So 
20 [0 0 17] Sfc, ffr*:3S9 0J:?lc. **-f ^tr-^ 

*»&»gimBEic«9**a»3i«a«:^*< fct2isfr 
9fc*tw, S3a^if3i^<oi»3U-<fc stcatWfk 

fci«Xfc«EE»tA Vi Srfcmu **ta#KO»9|-C« 

5\mzm*mnmj£&mt£*£Z> - fc r*4i:^ii» 

30 IfcAVi Sr»«ft<«ffii-SwfcdS'C#S. 
[0018] 

7!;5gEl7twS<5v>TSiW-rSo SiiSStytAFS 
£0 :©»*|«tyfAFSi:tt, t-*5 

ltrtiu rcob— ^ 5 l^ia ^K^sa-fe^ 

tAFS oSmafi SrfStt«a*«H«w|W*-*-a 

BIMtytAF soig^iaftoifffifc Lt, S^-T 

[0019] El 1 KS^TI*****^*^. 

(«T r^^yW^yj fcesis-rs) 5 3ii, xy^ 
50 >±»<D#m * ft 0 Ufa fc * £ ^ -f * o 3 v tr ^ - ^ -c 
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^« ^-^I2Kj[e15S5 4, 5 5^1X^81 (EI*-£ 
3^53 £ OUg-CDMA (Direct Memory Access) 

[0 0 2 0] :OfyW3>5 6te, A/D^&lE]g§ 
5 7 (A/D3E*¥S) ^^il, AM-hchl, 
ch2, c h 3frb&*)&/vt?:'<VTVmj£ ( + VB 

) , ftaTKffl. 5RftiaS:A/DaE»IIalte5 7t'A/D 

3y56OttlA^hPB20, PB2 1lt t^tl 
tblH]S&5 9 O h7^^^T r 1 , T r 2(d^fUT, & 

IRS*-* V* A F S (O^^MllIVo Sr«0 9 «i^i^>m 

[0 0 2 1] w^t^W3V56ll ^ROM (IB 

3ffi^— ^^*3ltTi"S r <h X\ AJltf— h c h 1 1 , c 

-fe Vi^ A F S 0*^PP*D«EE Vo <t Jf ttJffl«0« 
EVi me>*A/D*SWHlK5 7"CA/ 

»«s:jrtb-rsi:**-H mmcomm mz.ai 2 8ms 

MM) t?«»+S»3l«!aS:2igfi 1 oT»*»«-fe>'* 

[0 0 2 2] — *\ ^ 3^5311 =J 

> 5 6*»biS« StbT< S*ft^^<^K*»ff(-S^^ N 

t A F S 0*f >f y tT-y y ^ l-'S^'' >t» : f-fflaS: ! PJ 
±) ^*6Sfi-^J: *!E®)Ih]E&5 8^LTt- 

[0 0 2 3] >fAFS <0**-SWHI« 

^> 0 ma^mffivcc^3ffloig5tR i o, rh, ri2 

t»Et5:i^ fgi«fl£vi (0*Jx«3. 3V) i 

S21IEV2 (Wxtf3. OV) S:»£U Ztlb&m 
EEV1, V2t2, tllfn^7y^OPl, 0P2O 

^RteA^ffi^ (+) uiA^tt&o ^ry^op 
i, op2co^s^a^«^ (+) mt?y>vmt<D 

IWKitiU ^tlW^^mffiOnyfytCl, C2 
[0 0 2 4] ^ 2 IE V 2 ^A^] ^^§^7 y /O P 

2odH*asm*> isaRi3«r^Lt((M«tytA 
FS^t^iffifAF-i:^^, R^ry/ 



OP2(ORteA*«^ (") ^ISfitR 1 4£^LT®?3Si 
t yf A F S t^OWif a F -«(i:8«4ii 
Tv^S. mia^ BUfMtytAFSO^t^ 

fil|«^-AF-(-(i, t^7y7'OP2iD«AM? 

( + ) tt:A*Six5S5 2WEV2 («Atf3. 0V) # 
StfTOSftSo ffl, B*B*t^tAFS^t^«* 

fAF-it^yKi (mm<o-*<<<i-*m) t<nmz. 
£*-u ^^^-^fiiifig^-AF-ftijt^^y^y nun-??* 

4 it- KD 4 asffitt£*vC^5, 

[0025] miWfcvi&^XZti&x-^r* 

/OP1 COttS^ffi^^, ffitfCR 1 5^U2 oOSfit 

R16, Ri 7©4"M«KAIcS»**l, rtf>*MBM* 
,&t;:£X£®J£Vo ^7yyoP3 0)*SlsAAJ8 
^ (+) t^A^^^b^o -^coffifttR i 6f*PNPS<o 
Fy^^^Tr 1 £^ LttStE Vccfi'JKffi&S 
iX, f&^OSfetR 1 7liNP Nm<D h 7 V v 1 * * T r 2 

20 Trl, Tr2^<-^(4, t^W = >5 60ffl*# 
- h P B 2 0 , PB21 ^SBttSft. -ffl*#- h P B 2 
0, PB2 1 (DttJ^mffiSrW W^yU/a — u^>M-#l 
U^'Sltt, h7^nrl, Tr2^/ 

[0 0 2 6] lEVo ^$tl5^7yyOP 30 
ffl^iB^tt, hffiStR 3^ttK*8fttyf 

AFS^^fiWfAF+CSg^tt, K^r^X 
OP3^A*i8f (-) as»fitR2£^L-C»*» 
ft-fe >-i^ A F S O X 5 * fiflSS^ A F + fi!l (Cg^ * ^bT V > 

30 So rtt^<t«9, KSHIK-fe^tAFS^^flWi?- 

AF + Uli ^/y^OP 3 O^RSteA^ffi^ (+) 

hyy^nn, Tr 2^ty/^7i:J:orfto 

[0 0 2 7] ItBt (fg^>t 0 -^v*£&tibL&^ 
B#) [Cit, 20(Dh7^nrl, Tr.2^*Ct 

7tttt*-IB«f*ixSo :^*ii?tt, ^/y^opi 

^e>m*S*t4Sgl«JEV 1 (3. 3V) 

^ry/ops^sftA^ (+) tcA^^tt^fc 
liEv i a^*a£*L5o rojBiajEvrdsWfFW* 

[0 0 2 8] -*\ »3l«F(-«. 2O0h7^^T 
rl, Tr2^)H, K«Oh7^^T r 2 

vK«{ttt<0«{fl[|6 (gp^fgl®J£V l) «rtgfitRl5 
tffigtR 1 7 t-C^ffiUfcttJE (VI— AVa) ^^-^ 
7y/OP3^SEA«^ ( + ) {-A^^tl^fc 
a^, ffi Kltt > t a F s 5 ^fllS^ a F + i:tt, m 

so 1 mffi V UHAVa fcltti&^taiE (V 1 -A V a ) 
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frmntmzo z<om& tvi-Ava) & tm\m 
[o o 2 9] msmnmistifia*. 2^<ovy^^^^ 

Trl, T r 2 O 9 hMMMS- VccfflO h 7 > i^* * T 

m 1 miE V 1 t (DMB-^l ( Vcc- V 1 ) SriSStR 1 6 t 
ffifctR 1 5 ^-C^JELfcmEE (Vl+AVb) *S*^T 
yyoPS^^AMf (+) CA^^5/:^, 
^Jt-feVl^AF SCO^^^iffl^AF+tCtt: Sll 
J£V 1 £9 AVbfcH"S^mi£ (Vl+AVb) T^f^D 
£*t5o w<£>®£ (Vl+AVb) # [MLlEj ifr 

[0030] *mffi>mm (D r-te, *»gtRi . 

5, R16, R1708ttl(l, til€n«itf2 0 0 
Q, 1. 5kQ, 3. 0 9 k OKKJgSfLT^So til 

mmniz (vi = 3. 3v> t^tt, mm 

EE (Vl-AVa) J33. 1 V £ ft 9 , ^IL®J£ (VI 
+ AVb) f*3. 5Vtft5„ ££oT, S2p«JE^fe» 
3\ni±. JRLWE-^SOBAVa, AVbtt*i:0. 

[0 0 3 1 ] M»LfcJ:3U:. MMtmFSO 

Ml;4i:f:S2lffV2 (3. 0V) d5pP*P$tt5 
/c#>, ^ltEVUl2llEV2<i:<7)i 
Ei (Vl-V2 = 0. 3V) ^)8]ttytAFS(7) 

[0032] t^ry^op 3o->t y hfifitR 3 tK 

mm&^ A F S CD 7" 7 A F + fc ©B^fllt 

[0033] t^ry/opa^vt^HSSiRSC 

«8ttj&s8fEix5fc«>, > HSJTtR 3 offi*8«flfc3£ti:, 
-fe^««EI ^itffyufcffli:**o wOv-^vhJggtR 
3c7)^Sa-feVi^AF SftiJCDiS^-m/EVo s BP*>»* 
SSir A F S <D-fy ^flW^A F + fc^AP £ 
EVo (V 1 XltV 1 -A V a XttV 1 +AV b ) tt, 
^7^0P5, ffi£tR4&t/A*l[H]S§6 0^U 
-^^^ n^5 6<7>A;*7#— Fchll (CA^ £*l5 0 
5/+^h«ttR3^ffl«Stt-fe^AFS4ttR*t 

^7>7*OP4, «»LR5&VA*igBS6 1 Sr^UT 
■tf-.:/^ 3>56 <^A^3^— h c h 1 2 l-A^ £ fr^o 
[0 0 3 4] A;>J#— Fchll {R'JOA^IhJK 6 0 \Z > 

^rvyops^iisMEVo ^^s^ry 
/0P6SrrtSL> r^t^ry/ope^ttlMW 

2o«til9, 2 0^ltA^J^-hchl ICS 



gtR 1 8Sr^UT^7^ K«te««Sivrv*a 0 2o^) 

- KD 1 Sr^f LT««fli;JE Vcc (0ijx.tf 5 V) mkz^m 
Six. ffifet2 0<£>A^#— h c h 1 lIt^5VK«i 

V>5 0 A^J^— h c h 1 2ffl|tf)A2>[e]K6 1 

±I5A^tK- hchl lfiO<Z)A*Ie]8&6 O^Ci 

10 [0 0 3 5] K^Sft^lR^ ye-^^(D«S 

abicffi^JSJW (Mitf4msH») i£»J££*b-cv>£p 
>tr— ^v^^fflJSMBtt. *^aff<ogc 

Sr#*bT, JfctfcWftl^JSIJH («*tf 1 2 8ms«») 
K&^aVC^S (IU2#R8) o 

[0 0 3 6] iiflfi* (i^yt-^y^^tiiL^^ 

0$) Mf*. El 4 {CTjkirX 0 4msJl#]T\ m^FW.Wt 
20 ^ffiffl^SEVi t^fPMEVo irSrlGSKU-:^ 
6(DAA^- hchll, -chl2H89a 
t^>f a y 5 6 lui 9 SXSKSrft^ J: 5 1- tt 

tEVo £<£>ttJES (Vi -Vo) Srv^-V > hStrtR 3 

s i (Pg^mss) ^»mi-^o 

I = (Vi -Vo ) /Rs 

[0 0 3 7] ~<7>gL t^^y56(^ROM (El^ 
30 *»«-7y^S:t**tt, *(0.«pjRo*^«*nci6.C 
[0 0 3 8]-^ i^y^y^Wl 12 

toa* 2iH]^tfi-r5o Hi-, g)3 jc^-r J: 5*-, hhj^> 

EVi *<^*S:A/D«*-t"5o A 

/Dae*ia»cat/A/Ds(eijk^^ s^^tt, f^yt° 

(Vo , Vi ©A/D«*tt4rasafc9 2l3ff 
5) o ^UT, JS5l^^iR^m8fE^fflfflO®EVi(t4) 

IeJ^jLL, ^(09^ % >^/T*ISi£Vi(t4) ^)A/D^ 
^t?9o rtH-jiO, El 3 ic^J: 9 Mffi^Uc J: S^SfE 
»tA I iCJClSfclSiE^kA ViSr*ttii-5fc«)<0 2^ 
(DSJEVi(t3) , Vi(t4) cOA/D^«:iSJgtLm^ 

[0039] >fc c -y>*zte, ^y-^-r=3>-5 

so 6(CJ: «9E13tc^-r^-f 5 v^-eA/DgE*Lfc«EEv 
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o(t2) , Vi(t3) , Vi(t4) , Vo(t6) t v^>- MSSt [0 0 4 0] 

R3c7)}gfetfilRs k*m^XK3Z\z.£ K>&tti£ftZ>o [& 1 1 

AVo m*fitiMWEVo<D&fcft 



Z = 



AI 



Vo(t2)-Vo(t6) 



Vi(t3)-Vo(t2) 
Rs 



Vi(t4)-Vo(t6) 

Rs 



{Vo(t2)-Vo(t6)}XRs 



{Vi(t3) -Vo(t2) } - (Vi(t4) -Vo(t6) } 

{Vo(t2)-Vo(t6)}XRs 

(VI(t3)-Vi<t4)} - {Vo(t2)-Vo(t6)} 



AVoXRs 



AVI - AVo 



(&U AVo=Vo(t2)-Vo(t6) 
AVi =Vi(t3)-Vi(t4) 



I = (Vi(t3) -Vo(t2)}/Rs 
I = (Vi(t5) -Vo(t2)}/Rs 

4 m s sfc "9 1 [HKow^-csR^asit i (S^iSfi) 

[0 0 4 2] iK^^-y^^Z^l 

jd*eevo (aotffti 

<fc*Ui, 8JiR l 0-R l 7^iaft«H4«i:J:oT 
[0 0 4 3] »gi«K*^RMP«EVo £S 



^ 40 



50 



[0044] *r-c. *%mtm (i) -ei*. t»?im 
k> j»5i«praaia«^*^-Bi*D«ffivo srs^m/E^}* 

H*x.*tPJB*(-* : f-Sl*P»ffiVo ^SiPlECILX, 

[0 0 4 5] JK_btft9! UfcIS 2 4 
@ 5 75 S3 7 m*-*-*^— fyCffiotf^^ 3^5 

[0 0 4 6] El 5 lC*i-Wii**D!3a/U— f^Vtt. Wii* 

{£4fryha* r$oj xtt r $ 8 j d»5^-c, S*«f*J 

2jc«-*-j:5fc, m^>^-^>^<oikmmm (12 

8ms) S:*9yht5ffJitf8lfT^t!J*'?^* 

^CNTOl)ftS$ F F (o£ 19 1 2 8m s) fd#ofc0$ 
jt&i-^o rcO^S^ *>*CNTOfiItC«fco-t\ A/D 

[0047] ±i5^x^^i 0 1 r% mmttntnfez 
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Jltf- hchl H^yfJtE ( + VB ) Sr»9i& 
^ lMA/DfW5 7T*A/D^t^o ^ 
P^ry^l 03X\ f&m* CNT<D$l&<D* 
^vhfiES: T$0 6J fc*i*i#*P£*S. r*U-.fc9* 

i o 4 Kit*, 2 7 0 0ms '&{zm*m,ffimmm<DW£. 

[0 0 4 81 * 2 7 0 0 ms j&Sgffl-f 5 £ . 

f^lOlt' TNoj i¥U££;ft,5*:«>> ^T>>/1 
0 5 Kit** ^S^^V^CNTCOffi^ T$0 6J Xfi 
r$0Ej J»§l*Q;SSrP*&-f 

"C r Y e s J <D#£*) ^fy^l 0 8 Kit*, -fr 

y^^f n V 5 6 OA*^- h c h 1 2 75^^T*®SK1^tli 
fflofEVi £rffit9&*> wixSrA/D«SHHlB&5 7t 
A/D3E«|-r5 0 ^7^^10 9^ m^WP 

®J£Vo 4rS^m/E (3. 3V) **fo»5l«BE (3. 1 
V) tC^9&x£^3l^51£tT3o 

[0049] **?y?\ i or*. g^ffiS (X 

^-Wtl) SrWttiU gK^y.^i i 1T\ :« 

^1 1 2T% ^S#£^CNTO^£<^#^> Mtt& 

r$ou yettitiPS-erSo 

M£t£*x£o ^f^H3^ 135/isl 

fcA/Daj»SrfT5fc»^>«lii**:-fe ^ H U 

[0 0 5 0] — ±IE^X5/>^1 0 5T% JBSIMSS: 

*, tol^'>y?CNT©Tffi4lfy ^ $ 6 J 3m 

r$Ej *Mff*»-c, a*B»o*^««wftiafflo«EEVi 

6(^A^^- Fchl 2J&>b*^«**fflflJ^«I£Vi 
«r*9i&** :M A/Df W 5 7 A/D» I 
tzm. 10-1 1 3 0*aaS:tTV\ 

K^SS (* J f-«8IEi) <o%m^m\h^y h*x<n 

— m<Dt&m in o -c > & i" £ o 

[0 0 5 1] — ^fy^l 0 6T% X^fltflEESttJffl 

T<om& r$0 7j fr&frx*. m^tpcDm+mMWittim 

<D@J£Vi (DWykh-ZJ ^ (l[eIBOiS9|ifO T*£> 
115 Ki£*, IfTW =»^56 <^A>33sK— h c h 1 2 



DMK5 7tA/D^t5 0 A/DSftSJC K 
^{^r^yi l 6 Kit*. SI 7 K^i-JH LiftS/i'-^ 

[0 0 5 2] rcoMb^S/^-f yCli, ST^T-y^ 
13 1T\ *^fiP*nttEVo £g*pfiffi (3. 3V) i 

o. iv) t<Dmi£^fttdrt&g i mm&.± *) 

gMIICgo/cILlE (3. 5V) icWGtfe*, 
SbSJE^if (*HJ6^flgT*li 1 8 5ms) iP3 
10 lSB«B*r»t»»-#-a (^77/13 2) o 18 

[0 0 5 3] Ml^SA-— ^V(D£eib^ 16^^77 
7*11 7 Kit** fam* CNT<D%tf£<D*> Vis h 

fit* r$ o i j tirtmu&itZo wtt^it), 

l SX\ mm&fM<Dt*\&&.&1z y hU */v— ^:/£r«& . 
T-f5o 

20 [0 0 5 4] — ffilE^^y^l Ht? TNoj CO© 

r$oFj t^^x\ m^tp^m^-ftVNm&vo <d^^ 
(2im@coi»§i4') -cfcsA^^fcwe-t- 

^tWSSiXixtf, ^^yy^l 2 0(CiS^, t^W^ 
' y 5 6 h c h 1 1 ^Pj^fWlEVo £K 

9 ii*. mSrA/D^IUKS 7tA/D^t5c 

A/D^^td, e^^^^y^i 2 1 (ciit^; ±3$l 

30 ^j^umEEtc^^^x., rixSr»5li*IIBi:WCWBB»t 
[0 0 5 5] m^M^—^XO^Wik. 2 

t-^Z^^^^3^5 3^(f«o 

^> ^fy^l 17,11 8-C\ fel^^^^CNTW 

[0 0 5 6] ffiffi^xy^l 1 9-C TNoJ 

40 ^(Cli, a«^<05R-7-FP*PttffiVo<OBlji^^-< ^ 

irWUftUT, ^7 7^12 4Cl^ 11-^3^56 
OAA^-hc h 1 l^b^MHEVo ?rfe9a 
r^SrA/D^miHlKS 7-CA/D^lfti-5o 
XT-yZfl 17,11 8-C, *aS^^>-^CNT(7) 

[0 0 5 7] £Jl±lftWLfc*SI*fB« (1) *CJt*ttf. 

mffivo $rS2pme?!)^b^?imjE(-§]9^x.^}f sites 

- so £2[e]?lJ6U llil^isgi*^, 5R^Hl*PttffiVo XI* 
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[0 0 5 8] #3£J6^|g (1) "CI*. 

[0 0 5 9] L^t, »?UCj:5««lEaS<k^J&Cfc«E 
EEVi ^A/D^«ISr»igES-fr5<t iCLfcot, UStt 

[0 0 6 0] JEK. ifPPiPlUVo &»5l«EEIw«J0 
Vo l:IltEi^^x^<t 5tcb7tcor% 1*91*11] 

[0 0 6 1]^ *3gft»?ffi ( l ) »5IB»*»b 
Vi XltVo SAtf^T^Btf!^ 135/is, A/ 

D^tfeC0^pra^5 On s-efcs^t^tu, 
IB*-* (18 5ms) KKSLfc^ »^-*{fc^»^ 

©«ffciafcCTT*SRj£U Vi XtiVo WA/DM 

u«ffi*»5i^ntwi:«piB*r*t«»ufca^«qi«flE 
^^flffi^ae^-iccT^i^ia^A/D^^-r 
x z> A/n&&m<D-rti&'pte <-tz>zkfrx-z 

X, >tf—^^^^*a»«S:3Etcifli±-C#S. 
L^fc, »5IMt6^&A/Dat»»T*-C^«FM* s aE<b 
Lfc»£-Ct>* »3l*»CA/Dft*S:»Tbfc«f^"C, 



[0 0 6 2] fcw-S-e, B 1 «c*"t-|llB«fiKffJ-ei4, ®£ 
^SJS"fe ^ A F S 0^7 A F + ^» 

KD2, D3lrfflV^tV^o i~>ifc>^ ^7 *tt«iaSH-A 

L*0fJI£tT9o «HC (1) -C»4* 

Sr?£3feJ;9*S<"?#5fc«>* »l¥9- 2 9 2 3 6 4§ 

10 ^X^fflco^^xVi^SrSSci-Si:, »5L RU*<a 
SJEW^^>f>t^Si (*£») UU:9fc*oT 

[0 0 6 3] #HJ£J#ffi (1) XI*. 

2, D 3fc<fc9?T5 0 rtt^Jlt), If-S^RlR, y-TX 

[0 0 6 4] S#*«t>tAFSOWt^ 
HSfAF-filll -SSE (3. OV) ^ 

[0 0 6 5] tr>5T% KiiStyfAF coepan 

30 VB*E±9!K<*ofcfc#^. ^t-KD2«rIL 
tr«WVB (K^as^Stts. R^fiStyfAFS^ 
^t^i^AF-ili:^ 3^vi»-C5 3fts*l*Six 
TV^5fc«), fit-. ^fflM^AF-flHirtlRVB 

mas^-^^tc, ^^^^fti]«s^-AF— w*c«ofc« 

[0066] rtLi^^fb, m i <nfflj$.mx&, -r^-fx 
40 mm* af -mtnMVB mt<om\z.y>< kd4^ 

F-fii]^5oyhmiE«r^ KD 4 SriiLT®aiVB 
«^ifi^A»«-a* s -*-w <k^-c*#, KiRaift-ferv^AF S 

. [0067] inmr*m ( 2 > ] ±e*«hb* ( 1 ) 

tt, tt*»K-fe^*AFS*sio«*t**tSixfct^"C* 
x.(ivS6^fa^>^>' J ^vS8^^>'^>'^) t» 
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ot\ I w i 5 2 o(D»*»St y t A F S S:«ifc 

>fa 6 ^^^^^5 3£l&< [HJSga5#) Sr. 
2 o^ftSiRSt >"t^ A F S lC*tJ& LT 2 *fii£tt 5 <fc 5 

[0 0 6 8) 2 0©**Mt A F S *m 

l7i:^t»i (2) <Dj;5fc*fiM-5i:ftv\» * 
*\ B8tc*<5i*T*«S»« (2) <oiUK«*SrBlW 
i"So 0 8ld*5^t\ 0 1 t m WSM&^f-BLXfWl CSJBE 

[0 0 6 9] ir^ittEltt (t/W3^56^^^ 
^fay5 3tl»<0B»») l:o^Tf4, B8I^»"C 
HA//cgfl#7 0 (fSf^-EPJPSJEVo , Vo ' SrSOfllft*- 
S:2oo8Si8StytAF S, afs' ic*t 
LT*ajfcU t^/f 3 y 5 6 O 2 o^ffl*^- h P 
B2 0, PB 2 l<Dmt)n& : &ty v )%kZ-Z>^tX^ 2o 
OKSlSft-t: yfAFS, AFS' (D^? xMt&^lCfil 
AD-f£mJ£ (*^B1*D«JE) Vo, Vo ' «riaB*K:«j6 

FS, AFS' ^W^ft'IS^t-te, ^iilHlS§a5 7 0 
rtt'4)SlfcS2tJEV2 (#Jx.tf3. 0 V) J&SHMJPS 

[0 0 7 0] ±i£ Ufc*aiElSSa5 7 0 »*0|BIStt£- 
tt, 2o©»««StytAFS l AFS* KSsNSLT 

2fflRtf-<b*vC^S 0 if:/-^ =*V5 6 1*. 20 

WAA^-hch21, c h 2 2 J&Sig*P£*U 2o^i 
^SSirVl^AFS, AFS' (DJfHF-HUjPWJEVo , V 
o ' t*^«»E*fflffl<0«EVi , Vi ' $:4o(DA* 
#-hchll, chl2, ch21, ch2 2^ibS 

[0 0 7 1] fclc, *HJ6Jg«8 (2) (D^SSi:*^ 

B-ett, S i ^KSSSt y t a f s v 

vo , af smm^-mm^mm^mmvi % AFsi&ijpg 
^-O'tr-^*, AFsmmmmg. (AFsmm^m, 

ffi) ^2^fS«iryfAFS' BP 

e-^v*, m%m& (m*mm ^wwafs' 

flJS^f-HMjpttJEVo ' , AFS' {Rl*^fMttl*ttSJB0>« 
EEVi ' . AFS' Vt-^, AFS' fflj 

&&8£ (AFS* ffiflSi^SSfi) ^^is-r^o 



[0 0 7 2] #K^iggir>i^AF S, AFS' <D®m 
KftStU #St^SS"fe yfAF s , AFS" 

^e-y^^*uiHfflt>, sfiis^ifi^s (i) kmc 

< 1 2 8 m s ^aVC^fci&S. 0 9 K^"T<fc 9 

MMStyfAFS, AFS' (O^^^^t 0 — *V 
*£>}&aW£. 6 4ms SCl^Zi-fffrtL^o 

[0 0 7 3] tSoT, *3li£7F$f& (2) -CI*. 0 9K* 
-TJ:9tC, 6 4msS{:ffl§l^2|£]foffbtl^o 0 9 

10 {ZTjk-tfJ (AFSll^yt-^y^tij 
ffS) "CI*, 0 1 0K*-r<fc 9tC 2[U2iS£U fill 

(1) tls5C<, lEIBO»§l<DiMtrfc»5l 
AF Sa«^S«^ttifflC0mffVi S:2lHKSttL 
T A / D 6 ± 5 A / D ^&<D jlli? £: Atb# X. 

(o*9, t30^-T ^ Vi ->Vi ' ophk. 

A/Da£*-r63ft J , x.A<D?«< *Z/?W&. Vi 1 ->Vi 
(7)I1ICA/D^t5) , 2[H]gOjf SltCAF SflX 

^RijiolEVo «:a/d8E!M-So AFSHsHKytf. 

— 01 Otd^-TVo(t3) , Vi(t5) , Vi(t 

20 6) , v 0 (t9) Srffl^r, mriBHifejfcffi CD tmm<o 

tt, mmmmwm (D 4:ra*^**-e, 4ms^/c 

[0074] -o^^^y^im afs' mm+m- 
m, mmm&) i*. afs' wm+mfctkmRHou&.v 

i ' *«lttl^SS^. AFS' flJlH^PPioaflEVo ' (t 
o)«rffll^T3mrf-?>o o*9, $lF^>f5y^ ft 
OAFS' ffii]3R^-PP*P«mVo ' ^A/DS»SixS* 
TOW. Vo ' (to)<7){g£JB^T, AFS' (RiJ^^«St£ 
30 Srgm-T5wi:^^5^ % ffiriaHlfcJgffi (D "Ci£-<^ 
Vo ' (i«fkt4^«Et?fe5fcft, fpJbPp^S 
AF slflJiii^-StffLte, fifrlSHJS^ffi (l) 
$ f F^-r ^ ymF sftij^T-HiAnSffiVo S: 

^y^^KifiS^ffiOt^tOA/Dffe^ 4ms 

[0 0 7 5] |9C/W^^y^2 -e 
tt, 0 1 l tcjjH" J: 0 t-, 4msJI^T\ 2ocoK^S 

s^^i^afs, afs' com+mMtk&mn&v i , 

40 Vi ' «:«#fcA/D*!fc-r3as, *^BWP«BEVo , 
Vo ' fcOV^ttt, 8msWt'A/D»t5o 

*^PP*D«ffiVo , Vo ' WA/D^>f;y^ 

^-<^>^li:I^C<, ®^SSo«iaiOfc^<OA/D 
Klfttt. 4ms 3[H]tT^n^o 

afs, afs* (om^mm r», ^ti^tt 

8ms«»it?A/D«*Ufc*?-epai«flEVo , Vo ' 
SrfflV^, ' 4ms«J«-Cimi*nS. 
[0 0 7 6] 0 9l:/Tt^^^^3 (AFS' iBI*^ 
so -< y^^1^tBB#) tli, 01 2 (C^-Tct 9 ffi 
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3ISr2ia**L, lHB<o»5loiKWi:»5l l t , (-. AF 

s* Mm+ntitfe&mcDmjzv i ■ ^[ehi^lta/ 

t)s X.W>9<< ^ >^£T*I4* Vi 1 -*Vi OlHItCA/D 
K*i-S3ft $ . t4<D*>f S^Kfc* Vi ->Vi ' ^l(S(C 
A/D^g^S) , 2l§]@^fiBl c H-AF S' «**PP 
*DmffiVo 1 fcA/D|Hfti-6. AF S' flBS^T-Otr 
-y^^tt, Hl2K*tVo'(t3), Vi'(t5), Vi*(t 
6), Vo'(t9)«r/fl^-l\ ffilEHtt^tR (1) iR*^ 
ft-ClHH-t-S. AFS'^tt «»»*> KOV* 
<KrE3lififl?» (1) tW*0*St?4msSfc!) 

i iao«*-eji£iai-*. af sfjujisf^-mift (ttxs£) 
is, AFs«*^«**aifflomffiVi £&tHi-s& 

IC, AF sai]^^-^*Pm/EVo(to) «:ffl^-CSait5o 

[0 0 7 7] B.9RtfHl 3{C^"f-^-< ^ (iifif 
Kit, A/D*»©IOIff*rAn»*.fci»* s »*««>* 

+ VB ->Vi ' -»Vi ->Vo -»+VB ->Vi ' -»Vi -» 
Vo ' 

+ VB __> Vi _> V i ' ~*V 0 ' -> + VB ->Vi ->Vi 9 
->Vo 

tT\ S lfif\*9<< S V^3O0fOVi(t5) , V 
i(t6) , Vi'(t5), Vi'(t6)OA/D«*«rl«#fc:tT5 

[0 0 7 8] «±WWbfc**16«f1» (2) 

^!J«E«rA/DaEtfcLT 0 , JOS* 

£ V^CNTcDfiKC T$0 4j SrAO^b Ur^20 

2) , 2000ii8«i:«i4**:tyHt ^Tyf 

2 0 3) > ^-f^^llTtSc 

[0 0 7 9] EWM-e*S*;fttf, ^7^2 0 4l:il 
2k *aa^7 £ y^CNT^I^ T$8 0j <fc "9 /h*V^» 

(Eiio) x&?-< $ (giii) 
tcoT{&4 tr* h r$4j 3m r$cj a>5a>-c, a 



fs* ®m*n,Vitfemm<vmi£v i 1 <dm^9^ ^> 

^-e*>4^5A»*W3tU, TYesj i*JJt$;hdxtf, 

^^^^2 o 6tcit^, a f s * mii^^mst^ttsffl^® 

JEVi ' £&9i£<^, r.*LS:A/DaE»lHl&5 7TA/ 
D^t^o ^tf>&, ^7^2 0 71:^ A F S ' 
SrSffll^ ^^208 

{SLfcSL feS^^^CNT^fiSU: r$0 2j SrflP^ 
L (^77/218) , 7 0 0 Msti:aii*S:ty'h 
10 It (^7^2 19) , ^vSrfJTi-So 

[0 0 8 0] iSE^7S//2 0 5t\ A F S * « 

^kntw r$0 6j xtt r$oEj -efcaa* 

5a>T\ »5liff^AF Sfl«-^«flL«tUffl<^ttJEVi 

<d&j&7*9'( ^ y^-cfcS^ff^tfJfit, ry e s J 
-cfcaxfi, ^fy^2ioi:i^ AFSftiJ^^-mSE^ 
fflfflOlEVi SrSil9iiA/-CA/Das*i'6o COfSL 

^f^2iit, iffp^iffvo , vo 1 &gmm 

20 JE (3. 3V) a>&»9l«E (3. IV) t£«J0**.S 
[0 0 8 1 ] ^75//212t\ AF SfflSX 

(m^-sw *rj*tuu ^<^7^y2i3t% w 

<£>AF SfiiJg?^SS[Sr>^^^ ^>-5 3— aifti-^o 
rco^, ^y L yZf2 1 4T\ ^^CNT O^ft 

<Dj3$> hfittC T$0 1J ^^PgLUT, ^77/2 15 
^it^, 135m «K«i&*«:-fe y h 

[0 0 8 2] — ±^^7^/2 0 9^ m^\WM<0 
30 AFS«*^««*mffl^«EViOaji*#>f 

^a^^>^CNT<7>T<S4 t*^/ r$ 6 J Xte * $ 
Ej a>5ri>T\ ii»WOAFS«*^««*ttJffl^«E 

vi <r>mL2+2<< ^ y^S^SrWSt, ryesj t? 

£>*Ui> ^7^/^2 17 1.1^ AF SiRiJ^^mgftl^db 
ffiC7)m/±Vi ^^/vt'A/D^t^o ^C0m> ± 
a!L^:^x^^ P 2 1 2 — 2 1 5tDMS£rtTi/\ ^ , 

[0 0 8 3] ±ISX^^^2 1 6T% ii^B$<DA 

40 F SftW^««£<*ttlffl^>SffiVi (Dfei^^^-r ^ l/?X* 
<CV^t*«J3£*nfc»^f^ 121 5^7-^2 1 8 Kit 

^a^7 cNTofi:^ r$0 7j fr&frx*. it 

1 6 "X? r Y e s J t*J5eStt^is ^7^/1 1 5td 
}§§|+(DAF S{RiJ^-¥-mSf£^m^^>mEEVi ^©«9 

[0 0 8 4] :OA/D«l«^ I^T^2 2 

o*c«*. mrentt^ffi (i) ■eKWiufcH7©Rt» 

so a^-^^SrHtTb. f^OTtEVo , Vo f Srffi?! 
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WS. (3. IV) a>fcRL«EE (3. 5 V) 0 & 

s^mffi o. 3v) \zm-to iitei/v-fve 

hfitK T$0 1J SriP^LT, 2 
2 Kit** SW)<7)#^^y hit, #/u— ^-v 

[0 0 8 5] ±1^7^7*2 1 8T\ *§3l*<OA 

/iV^*U3£**tfc»-frtt, ^7^2 2 3tCi§^ 

CNTcDfilT^ T$0FJ fr&frX's ^\^(DA 
F SffiSSi^HMHlfiffiVo -Y ^ >^r**)S^S 

a***]*-*"*. tU »3I+0>AFS«*^W)O«EV 
o <7>Ei&^*W 5 ^iWESftftli* ^7^224 
IC*I^> AFSiJi^TOSEVo &&9i£A,T-A/D 

ajft-fSo a/dse*«^, a:^^^T-^v p 2 2 5 {cm 

JEVo , Vo ' SrRUlBEfctttJiM.* rixS:i»5ll*IB 

»?-HMlP«BEVo Vo ' £ 

[00 8 6]! t^S^-f ^77^22 
6^»*. AF SfflJSHH' ^***ttiU 

^yW3y5 3^2lfn, ^ ^7^2 2 
1, 2 2 2-C, »?y^CNTOllri: SiB^J W 

[0 0 8 7] *fc. JilE^X^/7 P 2 2 3T\ JftSlf^A 
F SffllSf^WinttJEVo >T S^-CfcV^irW 

j£$*uh,tf, ^fy^2 2 8 Kit*. M^^^CN 
tfy htf T$7J d»5^t?, If^p(7)AFS 
fti]*^HU)D«EEVo <nW&fr*<< ^ isfti^ti^Wfe 
U TYesj "Cfcmi* ^T^/2 2 9iCi^ AF 

±M\^ti* : Ty72 2 1 , 2 2 2<OteS£:fTV\ 

[0 0 8 8] ±E^fy/2 2 8T, TNoj 

W«$lxfc»^^«:. 7fy7 P 2 3 0Ci^ AFS' 

•WfBPJPiEVo 1 *rtt9i&Ay-eA/D«»LfcSL 
±M\^tL*"ry~72 2 1, 2 2 2<z>*G!3«:fTV\ 

[0 0 8 9] — SfflEia 1 4^7^2 0 m 
fi^il*^ ^^^Sfff^u^^-f ^ >^3 (Ell 2) 

xte*>r s (mi 3) mjr-t 5 t £ titim& 

tts HI 6(7)^77^2 3 1 Mat*. W^^CN 

TOTfi4t'y r'$4j x& r$cj T?s>sa»5a> 

T% AFSffl]*^ttM*fflffl^ttl£Vi s 
V^T-fc6a»5a>£¥U£U TYesj i¥UJ££;lx*t 
tf, ^7^2 3 2 1:1^ AFSl^SSftiUffl^) 
®EEVi Sr»!9jiA/-t?A/Dae»i-a. r.<£>&. 7"ry 
7-2 3 3^ AFSJtt»« SrJMUUfc 



^f^/2 3 3T\ r^)AFS«fi8S4:^^> 
W 3 y5 3^a*tt LfcflL ifii*^>CNTOli: 
T$ 0 2 j £*P»L (XTy72 61) , 7 0 0 m« 
Kfil&^Sr-fe y h IT (^7^2 6 2) % tM'— ^> 

[0 0 9 0] iE^7y/2 3 1 T\ AF Sffi!]SS 

*CNTOffidS r$8 6j XI* T$8EJ t?fc6*»5^. 

10 t\ ^hebu^af s' «*^««*fflffio*ffivi • 

W ^ ^rt^J^SrWJtU Ty e s j T-fctl 
li, ^y/2 3 6Ci^ AFS' (Mig^mSfa&tti/fl 
omffiVi * ^^^A/D^t5 0 ^<75«, * 
ry/2 3 7t, ^fTOtEVo , Vo ' ££2f!®J!£ 
(3. 3 V) ^b»9l«E (3. IV) 

[0 0 9 1] 7x^/^2 3 8^ AFS' ffiyge 

(PSHMtSK) SrJKttiU I<^f7^2 3 9t\ 

20 5 0 r^O^. ^T5//2 4 0T\ ^«>y^CNT^ 

4 1 Kit*. 13 5ms ^tcfij^^^rir * h U 

[0 0 9 2] — ±a$tfc^T2/^2 3 5T\ 
S^I^7)AFS , ftiJ^^®if£^tUffl<30mffiVi ' O&iZ^* 
">f^m^iW«Stlfc»^tt, ^77/242 

*> y^CNTOTffi4 t*s/ r$6j 
xf* r$Ej a^^-e, as^AFs' 

30 TYesj -CfctLtf, ^ry^2 4 3l:i^ AFS' 
-T5o ^<D&. ±a5L^^7 L s/^'2 3 8-2 4 \<DVm 
[0 0 9 3] 4*:, ±3zELy t c^^y^ P 2 4 2 T% 

oafs' mm^nm^mmcomBEv i • o^^-^-r 

4 4^it^f. fel^^y^CNT^ T$8 7J ri^ 

is§l^ : 'coAFs , ftij^^-mst^ttsfflomiEVi 1 

40 <D*7- y7 2 4 4t Ty e s J t^J^tltltf, > 
^2 4 5JCii^, jg?I^OAFS' fiij^^-m«^tt5ffl^ 
miEVi * £&9 5£>k-CA/D85lfc-r5o 
[0 0 9 4] wOA/D^^^(C, H^^^T7 7 P 2 4 
6tcit^. mf|S(g]7coML^S/i-— ^v^rStTL, ^T- 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The oxygen density sensor by which the current according to the oxygen density in detected 
gas flows for the component to which the electrical potential difference was impressed, the electrical 
potential difference (henceforth "sweep voltage") for detecting a component impedance for the applied 
voltage to said component from the electrical potential difference at the time of oxygen density detection 
(henceforth "reference voltage") — a switch and electrical-potential-difference change deltaVo at that 
time the electrical-potential-difference change deltaVo Electrical-potential-difference change deltaVi 
according to current change to produce In oxygen density sensor component impedance detection 
equipment equipped with a component impedance calculation means to compute said component 
impedance from — Said component impedance calculation means is oxygen density sensor component 
impedance detection equipment characterized by performing sweep processing which switches said 
component applied voltage to said sweep voltage from said reference voltage twice [ at least ] in 
detecting said component impedance once. 

[Claim 2] It is oxygen density sensor component impedance detection equipment according to claim 1 
which is equipped with the A/D-conversion means which carries out A/D conversion of said component 
applied voltage and the electrical potential difference according to a current, sets up said A/D- 
conversion means identically in the time of not detecting the count of A/D conversion per fixed period 
with the time of detecting said component impedance, and is characterized by for said component 
impedance calculation means to compute said component impedance based on the A/D-conversion 
result of said A/D-conversion means. 

[Claim 3] It has the A/D-conversion means which carries out A/D conversion of said component applied 
voltage and the electrical potential difference according to a current. Said A/D-conversion means 
Among the A/D conversion performed two or more times within a predetermined period, at least 1 time 
of A/D-conversion timing It is set as the period same or or irrespective of [ which detects said 
component impedance ] whether detection is carried out. Said component impedance calculation means 
Oxygen density sensor component impedance detection equipment according to claim 1 characterized 
by computing said component impedance based on the A/D-conversion result of said A/D-conversion 
means. 

[Claim 4] Said component impedance calculation means is electrical-potential-difference change deltaVi 
according to the current change by the sweep. Oxygen density sensor component impedance detection 
equipment according to claim 2 or 3 characterized by making the A/D conversion of the electrical 
potential difference of two points for detecting continue. 

[Claim 5] after said component impedance calculation means' switching said component applied voltage 
to said sweep voltage and performing A/D conversion — promptly - this component applied voltage - 
the electrical potential difference of said reference voltage and said sweep voltage ~ the oxygen density 
sensor component impedance detection equipment according to claim 2 to 4 characterized by returning 
to said reference voltage after it returned only difference to the opposite hand and only the same time 
amount as a time coefficient holds a switch and this return electrical potential difference for it on an 
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electrical potential difference from this reference voltage. 

[Claim 6] Said component impedance calculation means is oxygen density sensor component impedance 
detection equipment according to claim 2 to 5 characterized by making into 1 time A/D conversion 
about the oxygen density sensor performed during one sweep. 

[Claim 7] The component to which the electrical potential difference was impressed is equipped with the 
oxygen density sensor by which the current according to the oxygen density in detected gas flows, the 
electrical potential difference for detecting a component impedance for the applied voltage to one 
terminal of said component from the electrical potential difference at the time of oxygen density 
detection — a sweep — carrying out — electrical-potential-difference change deltaVo at that time the 
electrical-potential-difference change deltaVo Electrical-potential-difference change deltaVi according 
to current change to produce In the oxygen density sensor component impedance detection equipment 
which detects said component impedance from - The terminal of the side which carries out the sweep of 
said applied voltage among the terminals of said component is oxygen density sensor component 
impedance detection equipment characterized by connecting with a plus [ of a power source ], and 
minus side through diode, respectively. 

[Claim 8] The component to which the electrical potential difference was impressed is equipped with the 
oxygen density sensor by which the current according to the oxygen density in detected gas flows, the 
electrical potential difference for detecting a component impedance for the applied voltage to one 
terminal of said component from the electrical potential difference at the time of oxygen density 
detection — a sweep — carrying out — electrical-potential-difference change deltaVo at that time the 
electrical-potential-difference change deltaVo Electrical-potential-difference change deltaVi according 
to current change to produce In the oxygen density sensor component impedance detection equipment 
which detects said component impedance from - The terminal of the side which does not carry out the 
sweep of said applied voltage among the terminals of said component is oxygen density sensor 
component impedance detection equipment characterized by connecting with the plus side of a power 
source through diode. 

[Claim 9] The oxygen density sensor by which the current according to the oxygen density in detected 
gas flows for the component to which the electrical potential difference was impressed, the electrical 
potential difference (henceforth "sweep voltage") for detecting a component impedance for the applied 
voltage to said component from the electrical potential difference at the time of oxygen density detection 
(henceforth "reference voltage") ~ a switch and electrical-potential-difference change deltaVo at that 
time the electrical-potential-difference change deltaVo Electrical-potential-difference change deltaVi 
according to current change to produce In oxygen density sensor component impedance detection 
equipment equipped with a component impedance calculation means to compute said component 
impedance from - While said component impedance calculation means performs sweep processing 
which switches said component applied voltage to said sweep voltage from said reference voltage twice 
[ at least ] in detecting said component impedance once Electrical-potential-difference change deltaVi 
according to current change produced by the sweep in the first sweep It detects and is said electrical- 
potential-difference change deltaVo by the other sweep. Oxygen density sensor component impedance 
detection equipment characterized by detecting. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the oxygen density sensor component impedance 
detection equipment which detects the component impedance of the oxygen density sensor which 
detects the oxygen density in detected gas. 
[0002] 

[Description of the Prior Art] An oxygen density sensor detects the oxygen density in exhaust gas, and 
he is trying to raise the exhaust gas clarification engine performance by the catalyst by carrying out 
feedback control of the air- fuel ratio of the gaseous mixture inhaled in an engine based on the detection 
value of this oxygen density sensor by the Air Fuel Ratio Control system of recent years, for example, 
an automobile. Since an oxygen density sensor has the large temperature dependence of the output 
voltage, for maintaining the detection precision of an oxygen density good, it needs to keep a chip 
temperature general to optimal temperature (activity temperature). Therefore, a heater is attached to an 
oxygen density sensor and there are some which were made to carry out feedback control of the 
energization to a heater so that generation of heat of this heater might maintain a chip temperature at 
activity temperature (for example, about 600 degrees C or more). In this system, in order to carry out 
feedback control of the energization to a heater, it is necessary to detect a chip temperature but, and if a 
temperature sensor is arranged in an oxygen density sensor, enlargement and a cost rise of an oxygen 
density sensor will be caused. 

[0003] Then, paying attention to the component impedance (component resistance) of an oxygen density 
sensor changing according to a chip temperature, a component impedance is detected and computing a 
chip temperature from the component impedance is proposed. They are a switch and electrical-potential- 
difference change deltaVo at that time to the electrical potential difference (henceforth "sweep voltage") 
for detecting a component impedance for the component applied voltage Vo as the technique of 
detecting a component impedance, from the electrical potential difference at the time of oxygen density 
detection (henceforth "reference voltage"), as shown in JP,9-292364,A. The electrical-potential- 
difference change deltaVo There are some which detect a component impedance from electrical- 
potential-difference change deltaVi according to current change to produce. 
[0004] 

[Problem(s) to be Solved by the Invention] by the way, in the above-mentioned oxygen density sensor 
system Usually, electrical potential difference Vi for component current detection according to a 
component current (oxygen density) Component applied voltage Vo Incorporate to a microcomputer 
through an A/D-conversion circuit with a fixed sampling period (for example, periods of 4ms), and an 
oxygen density is detected. When detecting a component impedance, as it is shown in drawing 18 , it is 
the component applied voltage Vo. Just before carrying out a sweep to sweep voltage, it is the 
component applied voltage Vo. Electrical potential difference Vi for current detection A/D conversion is 
carried out to sequence and they are two electrical potential differences Vo and Vi again during a sweep. 
A/D conversion is carried out to sequence. Under the present circumstances, if 2 times of A/D 
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conversion is performed during a sweep in order for 1 time of A/D conversion to take the time amount 
for 50 microseconds, the A/D-conversion time amount for at least 100 microseconds is needed during a 
sweep. 

[0005] With a actual system, they are Vo and Vi during a sweep. A/D conversion also of the signal of 
the channel of an except may be carried out, and they are Vo and Vi by the A/D conversion of the signal 
of the channel of others [ under / a sweep ]. For a certain reason, that A/D conversion is delayed also 
needs to secure the time amount for A/D conversion to some extent. Moreover, in order to improve 
detection responsibility over change of an oxygen density, as for the detection period of an oxygen 
density, it is desirable to set it as a short period (for example, periods of 4ms). 
[0006] Furthermore, since after time coefficient progress completes a component current as a normal 
state promptly after time coefficient progress — component applied voltage Vo Returned only difference 
to the opposite hand from this reference voltage, and it switches to an electrical potential difference, the 
electrical potential difference of reference voltage and sweep voltage — When discharge of the charge 
stored in the capacity component which the component of an oxygen density sensor has during a sweep 
is promoted, only the same time amount as a time coefficient holds this return electrical potential 
difference and it finished discharging the charge charge by the capacity component of a component, it is 
the component applied voltage Vo. He is trying to return to reference voltage. Therefore, they are two 
electrical potential differences Vo and Vi during a sweep. If A/D conversion sets up a time coefficient 
for a long time in consideration of being behind with the A/D conversion of the signal of other channels, 
since it is necessary to return according to it and to also lengthen time amount, it is the component 
applied voltage Vo after a sweep. Returning to reference voltage becomes still later. For this reason, 
component applied voltage Vo Before returning and being returned and stabilized in reference voltage 
from an electrical potential difference, they are the following electrical potential difference Vo and Vi. 
Electrical potential difference [ it ] Vi there is a possibility that A/D-conversion timing may come and 
corresponding to the component current (oxygen density) There is a possibility that it may be 
undetectable with a sufficient precision, and the problem that the detection precision of an oxygen 
density falls arises. If a time coefficient is shortened in order to avoid this problem, it will become 
impossible to perform A/D conversion of the signal of other channels during a sweep. 
[0007] This invention is made in consideration of such a situation, therefore the object becomes possible 
[ shortening the time coefficient for detecting the component impedance of an oxygen density sensor ], 
and while being able to detect an oxygen density with a sufficient precision, without being influenced by 
the sweep, it is in offering the oxygen density sensor component impedance detection equipment which 
can also perform A/D conversion of the signal used by other control during a sweep. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, in detecting a 
component impedance once, the oxygen density sensor component impedance detection equipment of 
claim 1 of this invention is made to perform sweep processing which switches component applied 
voltage to sweep voltage from reference voltage twice [ at least ]. If it does in this way, it will become 
possible to perform detection (A/D conversion) of component applied voltage, and detection (A/D 
conversion) of the electrical potential difference for component current detection to a separate trace 
interval. In this case, since component applied voltage is controlled not to change with component 
currents (oxygen density), even if it performs detection of component applied voltage, and detection of 
the electrical potential difference for component current detection by the separate sweep, during one 
sweep, the same detection result is substantially obtained with the case where these two electrical 
potential differences are detected, and a component impedance is detected based on that detection result. 
Consequently, that what is necessary is just to detect component applied voltage or the electrical 
potential difference for component current detection during one sweep, that part and a time coefficient 
can be made shorter than before, and while being able to detect an oxygen density with a sufficient 
precision, without being influenced by the sweep, A/D conversion of the signal used by other control 
during a sweep can also be performed. 

[0009] In this case, it is good to set up identically the count of A/D conversion per fixed period in the 
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time of not detecting with the time of detecting a component impedance like claim 2 during one sweep 
just in consideration of what is necessary being to detect component applied voltage or the electrical 
potential difference for component current detection. If it does in this way, when detecting a component 
impedance and it is not necessary to switch the count of A/D conversion, the load of A/D conversion 
does not change, either, but control of A/D conversion becomes easy. 

[0010] Furthermore, as for at least 1 time of A/D-conversion timing, it is desirable like claim 3 to set it 
as the period same or or irrespective of [ which detects said component impedance ] whether detection is 
carried out among the A/D conversion performed two or more times within a predetermined period. In 
the time of not detecting, if it does in this way, and a component impedance is detected, at least 1 time of 
A/D-conversion timing does not need to switch, and it becomes easy to control [ of A/D-conversion 
timing ] it. 

[001 1] In this case, electrical-potential-difference change deltaVi according to a current change 
according to a sweep like claim 4 Electrical potential difference Vi for component current detection of 
two points for detecting It is desirable to make A/D conversion continue. That is, electrical potential 
difference Vi for component current detection Electrical potential difference Vi according to change of 
the oxygen density in the time amount for the two points concerned by making the A/D conversion of 
the electrical potential difference Vi for component current detection of two points continue, in order to 
change with component currents (oxygen density) unlike component applied voltage Electrical- 
potential-difference change deltaVi according to a current change can lessen a gap and according to a 
sweep It is detectable with a sufficient precision. 

[0012] after [ moreover, ] switching component applied voltage to sweep voltage and performing A/D 
conversion like claim 5 — promptly — this component applied voltage - the electrical potential 
difference of reference voltage and sweep voltage ~ after it returned only difference to the opposite hand 
and only the same time amount as a time coefficient holds a switch and this return electrical potential 
difference for it on an electrical potential difference from this reference voltage, you may make it return 
to reference voltage Since component applied voltage will return from sweep voltage and will be 
promptly switched to an electrical potential difference when the time amount from sweep initiation to 
A/D-conversion termination changes, and A/D conversion is ended during a sweep if it does in this way, 
a time coefficient can be automatically set as the shortest time amount. Therefore, unlike the case where 
a time coefficient is made into a fixed value, it is not necessary to count upon change of the time amount 
to A/D-conversion termination beforehand, and to set a time coefficient as longer time amount. 
[0013] Moreover, it is good like claim 6 also considering the A/D conversion about the oxygen density 
sensor performed during one sweep as 1 time. If it does in this way, since the A/D-conversion time 
amount by one sweep will become short, a time coefficient can be shortened. 

[0014] By the way, as shown in JP,9-292364,A mentioned above, the ends child of the component of an 
oxygen density sensor is connected to a gland side (minus side of a power source) through a capacitor, 
respectively, and surge absorption and noise rejection are performed by each capacitor. In such circuitry, 
the effect of the capacity (time constant) of a capacitor becomes large, the provincial accent of the 
voltage waveform at the time of a sweep becomes large, and the detection precision of a component 
impedance falls, so that a time coefficient is shortened. But if capacity of a capacitor is made small, the 
engine performance of surge absorption and noise rejection will fall. 

[0015] As this cure, like claim 7, the terminal of the side which carries out the sweep of the applied 
voltage among the terminals of the component of an oxygen density sensor is connected to a plus [ of a 
power source ], and minus side through diode, respectively, and each diode may be made to perform 
surge absorption and noise rejection. If it does in this way, fully securing the engine performance of 
surge absorption and noise rejection, the provincial accent of the voltage waveform at the time of a 
sweep can be suppressed, and shortening of a time coefficient and the improvement in detection 
precision of a component impedance can be reconciled. 

[0016] Moreover, you may make it connect to the plus side of a power source terminal AF- of the side 
which does not carry out the sweep of the applied voltage among the terminals of the component of an 
oxygen density sensor through diode like claim 8. If it does in this way, it can prevent that can miss 
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promptly the electrical potential difference which remained in the terminal AF- side through diode, and 
an excessive electrical potential difference is built over the component of an oxygen density sensor at 
the time of power-source OFF. 

[0017] Moreover, electrical-potential-difference change deltaVi according to current change produced 
by the sweep in the first sweep while performing sweep processing which switches component applied 
voltage to sweep voltage from reference voltage twice [ at least ] in detecting a component impedance 
once like claim 9 It detects and is electrical-potential-difference change deltaVo by the other sweep. You 
may make it detect. That is, electrical-potential-difference change [ in the first sweep ] deltaVi according 
to the current change although effect remains at the time of a sweep, without current change produced 
by changing component applied voltage becoming fixed immediately after a sweep Electrical-potential- 
difference change deltaVi corresponding [ without being influenced of current change, if it detects ] to 
current change It is detectable with a sufficient precision. 
[0018] 

[Embodiment of the Invention] The operation gestalt (1) which applied this invention to the Air Fuel 
Ratio Control system is explained based on drawin g 1 thru/or drawing 7 below [an operation gestalt (1)]. 
The oxygen density sensor AFS is a limiting current-type oxygen density sensor (air-fuel ratio sensor), 
is arranged in an engine flueway and generates the limiting current mostly proportional to the oxygen 
density in exhaust gas (air- fuel ratio). This oxygen density sensor AFS is difficult for activity 
temperature to maintain an activity temperature requirement only with the heat of exhaust gas high 
(about 600 degrees C or more) moreover, since the activity temperature requirement is narrow. So, a 
heater 51 is built in this oxygen density sensor AFS, and feedback control of the energization to a heater 
5 1 is carried out to it so that the chip temperature of the oxygen density sensor AFS may be maintained 
to an activity temperature requirement by generation of heat of this heater 51. Under the present 
circumstances, as information on the chip temperature of the oxygen density sensor AFS, as it mentions 
later, a component impedance is detected. 

[0019] Next, based on drawing 1 , the configuration of the oxygen density detection system 52 is 
explained. A Maine microcomputer (it is written as the "Maine microcomputer" below) 53 is the 
microcomputer which serves as a subject who controls the whole engine, outputs the ignition command 
signal and the injection command signal which were calculated according to ignition / injection control 
program memorized by the ROM (not shown) to an ignition (not shown) and a fuel injection valve (not 
shown) through the actuation circuits 54 and 55, and controls ignition / injection actuation. The 
submicrocomputer (it is written as a "submicrocomputer" below) 56 which transmits and receives data 
by the DMA (Direct Memory Access) method between these Maine microcomputers 53 is connected to 
this Maine microcomputer 53. 

[0020] This submicrocomputer 56 contains the A/D-conversion circuit 57 (A/D-conversion means), 
carries out A/D conversion of the battery voltage (+VB) incorporated from input port chl, ch2, and ch3, 
cooling water temperature, and the intake-air temperature in the A/D-conversion circuit 57, and 
transmits them to the Maine microcomputer 53. The output ports PB20 and PB21 of this 
submicrocomputer 56 are the component applied voltage Vo of the oxygen density sensor AFS to the 
transistors Trl and Tr2 of the sensor actuation circuit 59. The signal to switch is outputted. 
[0021] This submicrocomputer 56 is performing interruption handling routine of drawing 5 which was 
memorized by that ROM (storage) and which is mentioned later and drawing 6 . It is the component 
applied voltage Vo of the oxygen density sensor AFS at a predetermined period (for example, periods of 
4ms) from input port chl 1 and chl 2. Electrical potential difference Vi for component current detection 
It incorporates. While carrying out A/D conversion of these in the A/D-conversion circuit 57 and 
computing the oxygen density of exhaust gas based on the A/D-conversion value A line computes the 
component impedance of the oxygen density sensor AFS for the sweep processing later mentioned with 
a predetermined period (for example, periods of 128ms) twice, and an oxygen density and a component 
impedance are transmitted to the Maine microcomputer 53. 

[0022] On the other hand, it judges a chip temperature based on the component impedance of the oxygen 
density sensor AFS transmitted from the submicrocomputer 56, and the Maine microcomputer 53 carries 
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out feedback control of the energization to a heater 51 through the heater actuation circuit 58 so that this 
chip temperature may be maintained to an activity temperature requirement (for example, about 600 
degrees C or more), while it carries out feedback control of the air-fuel ratio (fuel oil consumption) 
based on the oxygen density of the exhaust gas transmitted from the submicrocomputer 56. 
[0023] Next, component applied voltage Vo of the oxygen density sensor AFS The configuration of the 
sensor actuation circuit 59 to control is explained. By pressuring supply voltage Vcc partially by three 
resistance RIO, Rl 1, and R12, the 1st electrical potential difference VI (for example, 3.3V) and the 2nd 
electrical potential difference V2 (for example, 3.0V) are generated, and each [ these ] electrical 
potential differences VI and V2 are inputted into the non-inversed input terminal (+) of operational 
amplifiers OP1 and OP2, respectively. Between the non-inversed input terminal (+) side of each 
operational amplifiers OP1 and OP2, and the gland side, the capacitors CI and C2 for noise rejection are 
connected, respectively. 

[0024] The output terminal of the operational amplifier OP2 into which the 2nd electrical potential 
difference V2 is inputted is connected to minus side edge child AF- of the oxygen density sensor AFS 
through resistance R13, and the inversed input terminal (-) of this operational amplifier OP2 is 
connected to the minus side edge child AF- side of the oxygen density sensor AFS through resistance 
R14. Thereby, the 2nd electrical potential difference V2 (for example, 3.0V) inputted into the non- 
inversed input terminal (+) of an operational amplifier OP2 is impressed to minus side edge child AF- of 
the oxygen density sensor AFS. In addition, between the minus side edge child AF- side of the oxygen 
density sensor AFS, and a gland side (minus side of a power source), the capacitor C5 for noise rejection 
and surge absorption is connected, and it is positive voltage VB of a minus side edge child AF- side and 
a dc-battery power source. Between sides, the diode D4 for noise rejection and surge absorption is 
connected. 

[0025] On the other hand, the output terminal of the operational amplifier OP1 into which the 1st 
electrical potential difference VI is inputted is the electrical potential difference Vo which connects 
through resistance R15 at the medium node of two resistance R16 and R17, and is produced at this 
medium node. It is inputted into the non-inversed input terminal (+) of an operational amplifier OP3. 
One resistance R16 is connected to a supply voltage Vcc side through the transistor Trl of an PNP mold, 
and the resistance R17 of another side is connected to the gland side through the transistor Tr2 of an 
NPN mold. It connects with the output ports PB20 and PB21 of the submicrocomputer 56, and the base 
of each transistors Trl and Tr2 is switching the output voltage of output ports PB20 and PB21 to high 
level/low level, and switches ON/OFF of transistors Trl and Tr2. 

[0026] Electrical potential difference Vo The output terminal of the operational amplifier OP3 inputted 
is connected to plus side edge child AF+ of the oxygen density sensor AFS through the shunt resistance 
R3, and the inversed input terminal (-) of this operational amplifier OP3 is connected to the plus side 
edge child AF+ side of the oxygen density sensor AFS through resistance R2. Thereby, the electrical 
potential difference Vo inputted into the non-inversed input terminal (+) of an operational amplifier OP3 
is impressed to plus side edge child AF+ of the oxygen density sensor AFS. This electrical potential 
difference Vo ON/OFF switches transistors Trl and Tr2 as follows. 

[0027] Usually, at both the times, two transistors Trl and Tr2 are maintained by the OFF state (when not 
detecting a component impedance). In this condition, since the 1st electrical potential difference VI 
(3.3V) outputted from an operational amplifier OP1 is inputted into the non-inversed input terminal (+) 
of an operational amplifier OP3 as it is, the 1st electrical potential difference VI is impressed to plus 
side edge child AF+ of the air- fuel ratio sensor AFS. This 1st electrical potential difference VI turns 
into "reference voltage" as used in the field of a claim. 

[0028] On the other hand, at the time of a sweep, only the transistor Tr2 by the side of a gland is turned 
on between two transistors Trl and Tr2. In this condition, since the electrical potential difference 
(VI 1** Va) which pressured partially the potential difference (namely, the 1st electrical potential 
difference VI) of the 1st electrical potential difference VI and ground potential by resistance R15 and 
resistance R17 is inputted into the non-inversed input terminal (+) of an operational amplifier OP3, an 
electrical potential difference (VI 1** Va) only with ** Va lower than the 1st electrical potential 
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difference VI is impressed to plus side edge child AF+ of the air-fuel ratio sensor AFS. This electrical 
potential difference (VI 1** Va) turns into "sweep voltage." 

[0029] At the time of the return after a sweep, only the transistor Trl by the side of supply voltage Vcc 
is turned on between two transistors Trl and Tr2. In this condition, since the electrical potential 
difference (Vl+**Vb) which pressured partially the electrical-potential-difference difference (Vcc-Vl) 
of supply voltage Vcc and the 1st electrical potential difference VI by resistance R16 and resistance R15 
is inputted into the non-inversed input terminal (+) of an operational amplifier OP3, an electrical 
potential difference (Vl+**Vb) only with ** Vb higher than the 1st electrical potential difference VI is 
impressed to plus side edge child AF+ of the air- fuel ratio sensor AFS. This electrical potential 
difference (Vl+**Vb) turns into a "return electrical potential difference." 

[0030] In addition, with this operation gestalt (1), the resistance of each resistance R15, R16, and R17 is 
set, for example as 200 ohms, l.Skohm, and 3.09kohm, respectively. Thereby, to reference voltage 
(V1=3.3V), sweep voltage (VI 1** Va) is set to 3.1V, and a return electrical potential difference 
(Vl+**Vb) is set to 3.5V. Therefore, both swing width-of-face **Va from reference voltage to sweep 
voltage and a return electrical potential difference and **Vb are set to 0.2V. 
[0031] Since the 2nd electrical potential difference V2 (3.0V) produced at the medium node of 
resistance Rl 1 and R12 is impressed to minus side edge child AF- of the oxygen density sensor AFS as 
mentioned above, sometimes, the electrical-potential-difference difference (V1-V2=0.3V) of the 1st 
electrical potential difference VI and the 2nd electrical potential difference V2 is usually impressed to 
the ends of the air- fuel ratio sensor AFS. By this, in the air- fuel ratio sensor AFS, the current according 
to the oxygen density in exhaust gas will flow. 

[0032] In the signal path between the shunt resistance R3 of an operational amplifier OP3, and plus side 
edge child AF+ of the oxygen density sensor AFS, it is positive voltage VB of a dc-battery power 
source. The diodes D2 and D3 for surge absorption and noise rejection are connected to the side and the 
gland side (minus side), respectively. 

[0033] Since the same current as the current I which flows for the component of the oxygen density 
sensor AFS flows in the shunt resistance R3 of an operational amplifier OP3, the ends potential 
difference of the shunt resistance R3 serves as a value proportional to the sensor current I. The terminal 
voltage Vo Vo (VI or VI 1 ** Va or V1+** Vb) by the side of the oxygen density sensor AFS of this 
shunt resistance R3, i.e., the electrical potential difference impressed to plus side edge child AF+ of the 
oxygen density sensor AFS, is inputted into the input port chl 1 of the submicrocomputer 56 through an 
operational amplifier OP5, resistance R4, and an input circuit 60. Moreover, the terminal voltage Vi 
(namely, electrical potential difference according to the component current I) of an opposite hand is 
inputted into the input port chl 2 of the submicrocomputer 56 as the air- fuel ratio sensor AFS of the 
shunt resistance R3 through an operational amplifier OP4, resistance R5, and an input circuit 61. 
[0034] The input circuit 60 by the side of input port chl 1 is the output voltage Vo of an operational 
amplifier OPS. The operational amplifier OP6 inputted is built in, the output terminal of this operational 
amplifier OP6 is connected to input port chl 1 through two resistance 19 and 20, and the output terminal 
of this operational amplifier OP6 is connected to the gland side through the pull down resistor R18. The 
medium node of two resistance 19 and 20 is connected to a supply voltage Vcc (for example, 5 V) side 
through the diode Dl for overvoltage protections, and the capacitor C4 for noise rejection is connected 
between the input port chl 1 side of resistance 20, and the gland side. In addition, the configuration of 
the input circuit 61 by the side of input port chl 2 is also the same configuration as the input circuit 60 by 
the side of the above-mentioned input port chl 1. 

[0035] Next, the detection approach of an oxygen density and a component impedance is explained. The 
detection period of an oxygen density is set as the short period (for example, periods of 4ms), in order to 
improve detection responsibility over change of the oxygen density of exhaust gas. On the other hand, 
the detection period of a component impedance is set as the comparatively long period (for example, 
periods of 128ms) in consideration of change of a chip temperature being looser than change of the 
oxygen density of exhaust gas (refer to drawin g 2 ). 

[0036] usually, sometimes, it is shown at drawin g 4 (when not detecting a component impedance) — as - 
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- electrical potential difference Vi for component current detection at the periods of 4ms Component 
applied voltage Vo It incorporates from the input port chl 1 and chl2 of the submicrocomputer 56 in 
order, and an oxygen density is computed as follows with the submicrocomputer 56. First, electrical 
potential difference Vi for component current detection Component applied voltage Vo It is the 
resistance Rs of the shunt resistance R3 about an electrical-potential-difference difference (Vi-Vo). By 
carrying out division process, the component current I of the oxygen density sensor AFS (limiting 
current) is computed. 

1= (Vi-Vo)/Rs [0037] Then, the oxygen density map which was memorized by ROM (not shown) of the 
submicrocomputer 56 and which makes the component current I a parameter is searched, and it asks for 
the oxygen density according to the component current I at that event. 

[0038] On the other hand, detection of a component impedance is performed as follows in a cycle of 
128ms. As shown in drawing 2 , it is in charge of detecting a component impedance once, and it is the 
component applied voltage Vo. Sweep processing switched to sweep voltage from reference voltage is 
carried out twice. Furthermore, as shown in drawin g 3 , during one sweep, it is the component applied 
voltage Vo. Or electrical potential difference Vi for component current detection A/D conversion only 
of either is carried out. Moreover, the count of A/D conversion and A/D-conversion timing are set up 
identically to the time of not detecting it, also when detecting a component impedance (A/D conversion 
of Vo and Vi is performed twice per 4ms). And electrical potential difference Vi (t4) for component 
current detection to under a sweep When carrying out A/D conversion, it is an electrical potential 
difference VO. A/D conversion is stopped once and it is an electrical potential difference Vi (t4) at the 
timing. A/D conversion is performed. The electrical potential difference Vi (t3) of two points for this to 
detect electrical-potential-difference change deltaVi according to current change deltal by the sweep, as 
shown in drawing 3 , and Vi (t4) It is made to perform A/D conversion continuously. 
[0039] The component impedance Z is the electrical potential difference Vo (t2) which carried out A/D 
conversion to the timing shown in drawin g 3 with the submicrocomputer 56, Vi (t3), Vi (t4), and Vo 
(t6). Resistance Rs of the shunt resistance R3 It uses and is computed by the degree type. 
[0040] 
[Equation 1] 

z AVo = IfmgVoO^ 

= Vo(t2)-Vo(t6) 

Vi (tg) - Vo (t2) Vi (t4) - Vo (t6) 
Rs Rs 

= (Vo(t2)-Vo(t6)}XRs 

{ Vi (t3) - Vo (t2) } - { Vi (t4) - Vo (t6) } 

= {Vo(t2)-Vo(t6)}XRs 

(Vi(t3)-Vi(t4)} - {Vo(t2)-Vo(t6)} 

= AVoXRs 
AVI - AVo 

(fit, AVo=Vo(t2)-Vo(t6) 
AVi=Vi(t3)-Vi(t4) 

[0041] Moreover, component applied voltage Vo (t2) which carried out A/D conversion before the 
sweep when detecting the component impedance Z It uses and the component current I (oxygen density) 
is detected. That is, at the time of the 1st sweep, the component current I serves as 1= {Vi (t3)-Vo 
(t2)}/Rs, and the component current I serves as 1= {Vi (t5)-Vo (t2)}/Rs at the time of the 2nd sweep. 
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Thereby, the component current I (oxygen density) is detected at 1 time per 4ms of a rate also at the time 
of component impedance detection. 

[0042] In this case, in case the component impedance Z and the component current I are detected, it is 
the component applied voltage Vo. Electrical potential difference Vi for component current detection in 
detection timing Although it will separate from detection timing the sensor actuation circuit 59 ~ 
component applied voltage Vo Since it is controlled not to change with component currents I (oxygen 
density), Component applied voltage Vo Electrical potential difference Vi for component current 
detection in detection timing Even if it separates at least a few from detection timing, it is the electrical 
potential difference Vi for component current detection. It is the component applied voltage Vo near the 
detection timing. The same detection result is substantially obtained with the case where it detects. 
However, if time amount becomes long, it will be the component applied voltage Vo by the temperature 
characteristic of resistance R10-R17 etc. Since it may shift, sometimes, it is usually the component 
applied voltage Vo. Electrical potential difference Vi for component current detection A/D conversion is 
carried out in a cycle of 4ms, and it is the component applied voltage Vo. A detection value is updated. 
[0043] By the way, it is the component applied voltage Vo after a sweep. If it switches to reference 
voltage directly from sweep voltage in case it is made to return to reference voltage, the component 
current I is the component applied voltage Vo by the effect of the charge stored in the capacity 
component which the component of the oxygen density sensor AFS has. The peak current is generated 
immediately after a return and time amount until it converges on the usual current value as a result 
becomes long. 

[0044] in order [ then, ] to complete the component current I as a normal state promptly after a sweep 
with this operation gestalt (1) — after time coefficient progress — component applied voltage Vo the 
electrical potential difference of reference voltage and sweep voltage — by having returned only 
difference to the opposite hand and switching it to an electrical potential difference from this reference 
voltage, discharge of the charge in the capacity component of a component is promoted. Furthermore, 
after only the same time amount as a time coefficient holds a return electrical potential difference, it is 
the component applied voltage Vo. It is the component applied voltage Vo at the same time it finishes 
discharging the charge charge by the capacity component of a component by returning to reference 
voltage. It returns to reference voltage and the component current I is promptly completed as a normal 
state. 

[0045] Processing shown in drawing 2 thru/or drawin g 4 explained above is performed with the 
submicrocomputer 56 according to each routine shown in drawing 5 thru/or drawing 7 , and a role of a 
component impedance calculation means as used in the field of [ with each / these / routine ] a claim is 
played. 

[0046] The interruption handling routine shown in drawing 5 is started whenever an interrupt signal 
occurs. If this routine is started, 4 bits of low order of the processing counter CNT will judge first 
whether it is criteria time of day by whether it is "$0" or M $8" at step 101. Here, as shown in drawin g 2 , 
the processing counter CNT starts [ in case / in which the detection period (128ms) of a component 
impedance is counted / it is the binary counter of 8 figures, for example and a component impedance is 
detected, ] the sweep for detection of the following component impedance, when performing the 1st 
sweep, and it is cleared by 0 and the value of the processing counter CNT is set to $FF (that is, 128ms) 
after that. The class of data which carry out A/D conversion is distinguished by the value of this 
processing counter CNT. 

[0047] If judged with criteria time of day at the above-mentioned step 101, it will progress to step 102, 
battery voltage (+VB) will be incorporated from the input port chl of the submicrocomputer 56, and 
A/D conversion of this will be carried out in the A/D-conversion circuit 57. Then, only M $06" makes the 
current counted value of the processing counter CNT increase at step 103. Electrical potential difference 
Vi for [ by this ] component current detection in the value of the processing counter CNT It is updated 
by the value which directs A/D conversion. Then, electrical potential difference Vi for [ in step 104 ] 
component current detection to after progress and 2700 microseconds The interruption for incorporating 
is set and this routine is ended. 
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[0048] Then, progress of 2700 microseconds starts interrupt processing of this routine again. In this 
case, since it is judged with "No" at step 101, it progresses to step 105, is whether the value of the 
processing counter CNT is "$06" or "$0E", and judges whether sweep processing is started, the case (in 
the case [ Step 105 ] of "Yes") where sweep processing is started — step 108 - progressing - electrical 
potential difference Vi for the component current detection from the input port chl2 of the 
submicrocomputer 56 It incorporates and A/D conversion of this is carried out in the A/D-conversion 
circuit 57. Then, it is the component applied voltage Vo at step 109. Sweep processing switched to 
sweep voltage (3.1V) from reference voltage (3.3V) is performed. 

[0049] Then, an oxygen density (component current I) is computed at step 1 10, and this oxygen density 
is transmitted to the Maine microcomputer 53 at continuing step 111. Then, only "$01" makes the 
current counted value of the processing counter CNT increase at step 112. Thereby, the value of the 
processing counter CNT is updated by the value which directs the following A/D-conversion timing. 
Then, at step 113, the interruption for performing A/D conversion is set after 135 microseconds, and this 
routine is ended. 

[0050] the case where it is judged with not starting sweep processing at the above-mentioned step 105 
on the other hand - step 106 - progressing - 4 bits of low order of the processing counter CNT ~ "$6" 
or "$E" ****** - electrical potential difference Vi usually for the component current detection at the 
time It judges whether it is incorporation timing, electrical potential difference Vi usually for the 
component current detection at the time if judged with incorporation timing — step 107 - progressing — 
electrical potential difference Vi for the component current detection from the input port chl2 of the 
submicrocomputer 56 After incorporating and carrying out A/D conversion of this in the A/D- 
conversion circuit 57, steps 110-113 mentioned above are processed, a series of processings of 
calculation of an oxygen density (component current I) to an interruption set are performed, and this 
routine is ended. 

[0051] electrical potential difference Vi for [ on the other hand ] component current detection at step 106 
the case where it is judged with it not being incorporation timing - step 1 14 of drawing 6 - progressing 
- the value of the processing counter CNT - electrical potential difference Vi for the component current 
detection under sweep by whether it is "$07" It judges whether it is incorporation timing (1st under a 
sweep), electrical potential difference Vi for the component current detection under sweep if judged 
with incorporation timing - step 1 15 - progressing - electrical potential difference Vi for the 
component current detection from the input port chl2 of the submicrocomputer 56 It incorporates and 
A/D conversion of this is carried out in the A/D-conversion circuit 57. After A/D conversion, it 
progresses promptly at step 116, and the return manipulation routine shown in drawing 7 is started. 
[0052] this return manipulation routine - first — step 131 — component applied voltage Vo the electrical 
potential difference of reference voltage (3.3V) and sweep voltage (3.1V) - from this reference voltage, 
only difference was returned to the opposite hand and only the same time amount as a time coefficient 
(this operation gestalt 185 microseconds) holds a switch and this return electrical potential difference on 
an electrical potential difference (3.5V) (step 132). Then, it progresses to step 133 and is the component 
applied voltage Vo 185 microseconds after. It returns to reference voltage. 

[0053] It progresses to step 1 17 of drawin g 6 after starting of a return manipulation routine, and only 
"$01" makes the present counted value of the processing counter CNT increase. Thereby, the value of 
the processing counter CNT is updated by the value which directs the A/D conversion (criteria time of 
day) of the following battery voltage. Then, at step 118, interruption of criteria time of day is set and this 
routine is ended. 

[0054] On the other hand, in "No", it progresses to step 1 19 at said step 1 14, and the value of the 
processing counter CNT is the component applied voltage Vo under sweep by whether it is "$0F". It 
judges whether it is incorporation timing (2nd under a sweep), if - component applied voltage Vo under 
sweep if judged with incorporation timing - step 120 ~ progressing - the input port chl 1 of the 
submicrocomputer 56 to component applied voltage Vo It incorporates and A/D conversion of this is 
carried out in the A/D-conversion circuit 57. The return manipulation routine of drawing 7 which 
progressed promptly after A/D conversion at step 121, and was mentioned above is started, and it is the 
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component applied voltage Vo. Component applied voltage Vo after it returns and only the same time 
amount as a time coefficient holds a switch and this on an electrical potential difference It returns to 
reference voltage. 

[0055] After starting of a return manipulation routine, after computing the component impedance Z 
using the [-one number] type progressed and mentioned above to step 122, this component impedance Z 
is transmitted to the Maine microcomputer 53 at step 123. Then, at step 1 17,1 18, renewal of the 
processing counter CNT and the interruption set of criteria time of day are performed, and this routine is 
ended. 

[0056] on the other hand ~ said step 1 19 -- the case of "No" usually - the incorporation timing of the 
component applied voltage Vo at the time - judging ~ step 124 — progressing — the input port chl 1 of 
the submicrocomputer 56 to component applied voltage Vo It incorporates and A/D conversion of this is 
carried out in the A/D-con version circuit 57. Then, at step 1 17,1 18, renewal of the processing counter 
CNT and the interruption set of criteria time of day are performed, and this routine is ended. 
[0057] According to this operation gestalt (1) explained above, are in charge of detecting a component 
impedance once. Component applied voltage Vo Sweep processing switched to sweep voltage from 
reference voltage is carried out twice, and it is the component applied voltage Vo during one sweep. Or 
electrical potential difference Vi for component current detection Since it was made to carry out A/D 
conversion only of either A time coefficient can be made shorter than before, and while being able to 
detect an oxygen density with a sufficient precision, without being influenced by the sweep, A/D 
conversion of the signal of other channels can also be performed during a sweep. However, it cannot be 
overemphasized that this invention may not be made not to perform A/D conversion of the signal of 
other channels during a sweep. 

[0058] Moreover, with this operation gestalt (1), since the count of A/D conversion and A/D-conversion 
timing were set up identically to the time of not detecting a component impedance also when detecting a 
component impedance, when detecting a component impedance, it is not necessary to switch the count 
of A/D conversion, and A/D-conversion timing, and control of A/D conversion becomes easy. 
[0059] And electrical-potential-difference change deltaVi according to the current change by the sweep 
Electrical potential difference Vi for component current detection of two points for detecting Since it 
was made to make A/D conversion continue Electrical potential difference Vi by change of the oxygen 
density in the time amount for the two points concerned Electrical-potential-difference change deltaVi 
according to a current change can lessen a gap and according to a sweep It can detect with a sufficient 
precision and a component impedance can be detected with a sufficient precision. 
[0060] Furthermore, component applied voltage Vo Immediately after switching to sweep voltage and 
performing A/D conversion, it is this component applied voltage Vo. Since it returns and was made to 
switch to an electrical potential difference, a time coefficient can be set as the shortest time amount. And 
after a sweep, since it was made to return to reference voltage after only the same time amount as a time 
coefficient held the return electrical potential difference, the holding time of a return electrical potential 
difference can be rationalized according to a time coefficient, and it is the component applied voltage 
Vo. It can be made to return to reference voltage promptly. 

[0061] In addition, at this operation gestalt (1), it is sweep initiation to Vi. Or Vo For 135 microseconds, 
although time amount until it incorporates set the time coefficient as regularity (185 microseconds) in 
consideration of the time amount of A/D conversion being 50 microseconds It takes into consideration 
that the responsibility of a component current changes with component degradation or change of a chip 
temperature. Sweep initiation to Vi Or Vo According to component degradation or change of a chip 
temperature, adjustable setting out of the time amount (initiation timing of A/D conversion) until it 
incorporates is carried out. Vi Or Vo After it returns component applied voltage promptly after A/D 
conversion and only the same time amount as a time coefficient holds a switch and this return electrical 
potential difference on an electrical potential difference, you may make it return to reference voltage. If 
it does in this way, a time coefficient and A/D-conversion timing can be rationalized according to 
component degradation or change of a chip temperature, a gap of the A/D-conversion value by 
component degradation or change of a chip temperature can be lessened, and the detection precision of a 
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component impedance can be improved further. And if component applied voltage is promptly returned 
from sweep voltage and it is made to switch to an electrical potential difference even when the time 
amount from sweep initiation to A/D-conversion termination changes when A/D conversion is ended 
during a sweep, a time coefficient can be automatically set as the shortest time amount. Therefore, 
unlike the case where a time coefficient is made into a fixed value, it is not necessary to count upon 
change of the time amount to A/D-conversion termination beforehand, and to set a time coefficient as 
longer time amount. 

[0062] By the way, in the example of circuitry shown in drawin g 1 , diodes D2 and D3 are used by the 
following reasons as the surge absorption by the side of plus side edge child AF+ of the oxygen density 
sensor AFS, and a component for noise rejection. That is, a plus side edge child AF+ side performs a 
sweep and return processing for component impedance detection. Especially, with this operation gestalt 
(1), since a time coefficient can be made shorter than before, if the capacitor for surge absorption and 
noise rejection is connected to a plus side edge child AF+ side, a sweep and the voltage waveform at the 
time of return will become blunt with the capacity (time constant) of a capacitor, and the detection 
precision of a component impedance will fall like JP,9-292364,A. But if capacity of a capacitor is made 
small, the engine performance of surge absorption and noise rejection will fall. 

[0063] So, with this operation gestalt (1), diodes D2 and D3 perform surge absorption by the side of plus 
side edge child AF+, and noise rejection. Thereby, fully securing the engine performance of surge 
absorption and noise rejection, the provincial accent of a sweep and the voltage waveform at the time of 
return can be suppressed, and shortening of a time coefficient and the improvement in detection 
precision of a component impedance can be reconciled. 

[0064] On the other hand, the minus side edge child AF- side of the oxygen density sensor AFS should 
just connect the capacitor C5 for noise rejection and surge absorption between a minus side edge child 
AF- side and a gland side in order to be fixed to a fixed electrical potential difference (3.0V) and not to 
change an electrical potential difference suddenly. 

[0065] By the way, when the applied voltage to the oxygen density sensor AFS is turned off (at the time 
of power- source OFF), it is a power source VB. When the electrical potential difference which remained 
in the plus side edge child AF+ side becomes higher than VB electrical potential difference in the 
process in which an electrical potential difference falls, it lets diode D2 pass, and it is a power source 
VB. It is missed at a side. In the minus side edge child AF- side of the oxygen density sensor AFS Since 
the capacitor C5 is connected, they are a minus side edge child AF- side and a power source VB 
temporarily. Supposing diode D4 is not connected between sides It will be held and an excessive 
electrical potential difference will take for the oxygen density sensor AFS the time when the electrical 
potential difference (especially, charge electrical potential difference of a capacitor C5) which remained 
in the minus side edge child AF- side at the time of power-source OFF is long. 
[0066] On the other hand, at the example of a configuration of drawing 1 , they are a minus side edge 
child AF- side and a power source VB. It lets diode D4 pass for the electrical potential difference which 
remained in the minus side edge child AF- side at the time of power-source OFF since diode D4 was 
connected between sides, and is a power source VB. It can prevent that can miss promptly to a side and 
an excessive electrical potential difference is built over the oxygen density sensor AFS at it. In addition, 
diode may be used instead of a capacitor C5. 

[0067] With the engines (for example, a V type six cylinder engine, V type 8 cylinder engine, etc.) with 
which the [operation gestalt (2)] above-mentioned implementation gestalt (1) generally has two exhaust 
pipes although only one oxygen density sensor AFS was connected, an oxygen density sensor is 
attached for every exhaust pipe. Therefore, in the case of the engine equipped with two oxygen density 
sensors AFS in this way, it is possible to constitute so that 2 sets of sensor circuits (circuit part except 
the submicrocomputer 56 and the Maine microcomputer 53) shown in drawin g 1 may be prepared 
corresponding to two oxygen density sensors AFS. However, if it is made such a configuration, the 
magnitude of a sensor circuit will double [ about ] to what was shown in drawin g 1 . 
[0068] So, when applying this invention to the system equipped with two oxygen density sensors AFS, 
it is good to constitute like the operation gestalt (2) shown in drawing 8 thru/or drawing 17 . First, the 
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circuitry of this operation gestalt (2) is explained based on drawing 8 . In drawing 8 , the same sign is 
attached about the same circuit element as drawing 1 , and the same voltage signal. Moreover, about the 
circuit element and voltage signal which were added by the same role to drawing 1 , the sign which 
added m " to the sign used by drawing 1 is attached. Hereafter, a different part from drawing 1 is 
explained. 

[0069] About a sensor circuit (circuit part except the submicrocomputer 56 and the Maine 
microcomputer 53) The part 70 (the component applied voltage Vo and part which switches Vo 1 ) 
enclosed with a dotted line is communalized to two oxygen density sensors AFS and AFS' to drawing 8 . 
sub — a microcomputer — 56 — two — a ** an output port — PB ~ 20 — PB — 21 output voltage — 
switching — things - two — a ** — an oxygen density — a sensor — AFS — AFS — ' — plus - a side edge 
a child ~ impressing — an electrical potential difference (component applied voltage) « Vo - Vo — ' - 

- simultaneous — switching - making — **** . Moreover, the 2nd electrical potential difference V2 (for 
example, 3.0V) generated within the common circuit section 70 is impressed to two oxygen density 
sensors AFS and the minus side edge child of AFS\ 

[0070] 2 sets of circuit parts other than common circuit section 70 mentioned above are prepared 
corresponding to two oxygen density sensors AFS and AFS'. moreover — sub — a microcomputer - 56 - 

- two - a ** — input port — ch — 21 — ch 22 — adding - having - two - a ** -- an oxygen density ~ a 
sensor ~ AFS — AFS — ' — a component — applied voltage -- Vo — Vo — ' - a component — a current — 
detection --**-- an electrical potential difference — Vi -- Vi - ' - four ~ a ** -- input port - ch — 1 1 — 
ch — 12 — ch — 21 — ch - 22 — from - incorporating — making --****. 

[0071] Next, the detection approach of the oxygen density of this operation gestalt (2) and a component 
impedance is explained. In the following explanation, the component applied voltage Vo of the 1st 
oxygen density sensor AFS, The electrical potential difference Vi for component current detection, a 
component impedance, and an oxygen density (component current), respectively The AFS side 
component applied voltage Vo, The electrical potential difference Vi for the AFS side component 
current detection, and the AFS side component impedance, It is written as the AFS side oxygen density 
(AFS side component current). Component applied- voltage Vo [ of 2nd oxygen density sensor AFS' ]', 
electrical-potential-difference Vi' for component current detection, a component impedance, and an 
oxygen density (component current) — respectively — AFS — 'the side component applied voltage Vo' 
and AFS it is written as 'the electrical potential difference Vi for side component current detection', 
and the AFS'side component impedance and AFS' side oxygen density (AFS' side component current). 
[0072] Although each oxygen density sensor AFS and the detection period of the oxygen density of 
AFS' are set as 4ms as well as said operation gestalt (1) and the detection period of each oxygen density 
sensor AFS and the component impedance of AFS' as well as said operation gestalt (1) is set as 128ms, 
as shown in drawin g 9 , detection of each oxygen density sensor AFS and the component impedance of 
AFS' is performed by turns every 64ms. 

[0073] Therefore, with this operation gestalt (2), as shown in drawing 9 , a sweep is performed by a unit 
of 2 times every 64ms. To the timing 1 (at the time of the AFS side component impedance detection) 
shown in drawin g 9 As shown in drawing 10 , a sweep is carried out twice. As well as said operation 
gestalt (1) Just before the 1st sweep and during a sweep, the sequence of A/D conversion is replaced so 
that it may continue twice and A/D conversion of the electrical potential difference Vi for the AFS side 
component current detection may be carried out (that is, although the timing of t3 carries out A/D 
conversion to the order of Vi ->Vi'). It is after the timing of t4 Vi'->Vi. It is the AFS side component 
applied voltage Vo during the 2nd sweep which carries out A/D conversion to order. A/D conversion is 
carried out. The AFS side component impedance is Vo (t3) shown in drawing 10 , Vi (t5), Vi (t6), and 
Vo (t9). It uses and computes by the same approach as said operation gestalt (1). Also about the AFS 
side component current (oxygen density), it computes at 1 time per 4ms of a rate by the same approach 
as said operation gestalt (1). 

[0074] this timing 1 - an AFS' side component current (oxygen density) - AFS — whenever it detects 
'the electrical potential difference Vi for side component current detection' - AFS' ~ it computes using 
side component applied- voltage Vo' (to), that is, $1F timing - following AFS - until A/D conversion of 
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'the side component applied voltage Vo' is carried out - the value of Vo' (to) using - APS' although 
a side component current will be computed, since Vo' is an electrical potential difference not changing 
as said operation gestalt (1) described, it is satisfactory in any way. The AFS side component current is 
the AFS side component applied voltage Vo of $FF timing like said operation gestalt (1). It uses. To the 
timing 1 explained above, A/D conversion for detection of a component impedance and an oxygen 
density is performed 3 times per 4ms. 

[0075] To the timing 2 (usually time **) shown in drawin g 9 , as shown in drawing 1 1 , although A/D 
conversion of two oxygen density sensors AFS, the electrical potential difference Vi for component 
current detection of AFS', and Vi' is carried out to sequence, about the component applied voltage Vo 
and Vo 1 , A/D conversion is carried out in a cycle of 8ms in a cycle of 4ms. Under the present 
circumstances, by shifting mutually the component applied voltage Vo and the A/D-conversion timing 
of Vo' for 4ms, timing 2 is also the same with the above-mentioned timing 1, and A/D conversion for 
detection of an oxygen density is performed 3 times per 4ms. each — an oxygen density — a sensor ~ 
AFS — AFS — ' a component — a current (oxygen density) -- respectively eight - ms -- a period — 
A/D conversion - having carried out — a component - applied voltage - Vo - Vo -- ' — using -- four — 
ms — a period - computing — having . 

[0076] To the timing 3 (at the time of AFS' side component impedance detection) shown in drawing 9 it 
is shown in drawin g 12 — as -- a sweep — 2 times -- carrying out - just before the 1st sweep and under a 
sweep — AFS — A/D conversion of 'the electrical potential difference Vi for side component current 
detection' is carried out twice continuously as — the sequence of A/D conversion — changing (that is, 
although the timing of t3 carries out A/D conversion to the order of Vi'->Vi) A/D conversion of AFS 1 
side component applied-voltage Vo' is carried out during the 2nd sweep which carries out A/D 
conversion to the order of Vi ->Vi' after the timing of t4. AFS — it computes by the same approach as 
said operation gestalt (1) using 'Vo' (t3) 5 Vi* (t5) and Vi' (t6) which show a side component impedance to 
drawing 12 , Vo' (t9). Also about an AFS' side component current (oxygen density), it computes at 1 
time per 4ms of a rate by the same approach as said operation gestalt (1). The AFS side component 
current (oxygen density) is the electrical potential difference Vi for the AFS side component current 
detection. Whenever it detects, it is the AFS side component applied voltage Vo (to). It uses and 
computes. This timing 3 is also the same with timing 1, and it is carried out for detection of a component 
impedance and an oxygen density 3 times per 4ms. 

[0077] It is only differing in that the sequence of A/D conversion was replaced as compared with the 
timing 2 (usually time **) which shows the timing 4 (usually time **) shown in drawing 9 and drawing 
J_3 to drawing 1 1 . That is, the sequence of the A/D conversion of timing 4 shown in drawing 13 to the 
sequence of the A/D conversion of timing 2 shown in drawing 1 1 being +VB ->Vi '->Vi ->Vo ->+VB - 
>Vi f ->Vi ->Vo' is +VB ->Vi ->Vi'->Vo'->+VB ->Vi ->Vi'->Vo. Thus, Vi (t5) of the place of timing 1 
or timing 3, Vi (t6), Vi' (t5), and effect can perform A/D conversion of Vi' (t6) in order, and the 
sequence of A/D conversion affects the detection value of a component impedance are lessened by 
replacing the sequence of A/D conversion. 

[0078] Processing of this operation gestalt (2) in which it explained above is performed with the 
submicrocomputer 56 according to the interruption handling routine shown in drawing 14 thru/or 
drawing 17 . The interruption handling routine shown in drawing 14 is started whenever an interrupt 
signal occurs. If this routine is started, first, at step 200, it judges whether it is criteria time of day, and if 
it is criteria time of day, A/D conversion of the battery voltage will be carried out (step 201), "$04" will 
be added to the value of the processing counter CNT (step 202), interruption will be set after 2000 
microseconds (step 203), and this routine will be ended. 

[0079] If it is not criteria time of day, it will progress to step 204 and will judge whether it belongs to the 
timing 1 ( drawin g 10 ) or timing 2 ( drawing 1 1 ) which the present processing timing mentioned above 
by whether the value of the processing counter CNT is smaller than "$80." When judged with timing 1 
or timing 2 It progresses to step 205. 4 bits of low order of the processing counter CNT by whether it is 
"$4" or "$C" AFS if it judges whether it is the incorporation timing of 'the electrical potential 
difference Vi for side component current detection' and is judged with "Yes" - step 206 ~ progressing ~ 
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AFS - 'the electrical potential difference Vi for side component current detection' is incorporated, and 
A/D conversion of this is carried out in the A/D-conversion circuit 57. then, the step 208 after 
progressing to step 207 and computing an AFS' side oxygen density (component current) - this AFS 1 - 
after transmitting a side oxygen density to the Maine microcomputer 53, "$02" is added to the value of 
the processing counter CNT (step 218), interruption is set after 700 microseconds (step 219), and this 
routine is ended. 

[0080] on the other hand - the above-mentioned step 205 - AFS, when judged with it not being the 
incorporation timing of 'the electrical potential difference Vi for side component current detection' 
Progress to step 209 and by whether the value of the processing counter CNT is "$06" or "$0E" 
Electrical potential difference Vi for the AFS side component current detection in front of a sweep If it 
is "Yes", it judges whether it is incorporation timing, and it progresses to step 210, and is the electrical 
potential difference Vi for the AFS side component current detection. A/D conversion is incorporated 
and carried out. Then, sweep processing which switches the component applied voltage Vo and Vo' to 
sweep voltage (3.1V) from reference voltage (3.3V) is performed at step 21 1. 

[0081] Then, the AFS side oxygen density (component current) is computed at step 212, and this AFS 
side oxygen density is transmitted to the Maine microcomputer 53 at continuing step 213. Then, at step 

214, "$01" is added to the current counted value of the processing counter CNT, it progresses to step 

215, interruption is set after 135 microseconds, and this routine is ended. 

[0082] On the other hand, when judged with it not being the incorporation timing of the electrical 
potential difference Vi for the AFS side component current detection in front of a sweep at the above- 
mentioned step 209 It progresses to step 216. 4 bits of low order of the processing counter CNT by 
whether it is "$6" or "$E" Usually, electrical potential difference Vi for the AFS side component current 
detection at the time If it is "Yes", it judges whether it is incorporation timing, and it progresses to step 
217, and is the electrical potential difference Vi for the AFS side component current detection. A/D 
conversion is incorporated and carried out. Then, steps 212-215 mentioned above are processed, and this 
routine is ended. 

[0083] Moreover, electrical potential difference Vi usually for the AFS side component current detection 
at the time at the above-mentioned step 216 When judged with it not being incorporation timing, it 
progresses to step 218 of drawing 15 , and the value of the processing counter CNT is about whether it is 
"$07", and it is the electrical potential difference Vi for the AFS side component current detection under 
sweep. It judges whether it is incorporation timing, supposing it is judged with "Yes" at this step 216 — 
step 115 - progressing — electrical potential difference Vi for the AFS side component current detection 
under sweep A/D conversion is incorporated and carried out. 

[0084] After progressing to step 220 promptly, performing the return manipulation routine of drawing 7 
explained with said operation gestalt (1), returning the component applied voltage Vo and Vo' from 
sweep voltage (3.1V) after this A/D conversion and only the same time amount as a time coefficient 
holding a switch and this return electrical potential difference on an electrical potential difference 
(3.5V), it returns to reference voltage (3.3V). It progresses to step 221 after return manipulation-routine 
starting, and "$01" is added to the current counted value of the processing counter CNT, it progresses to 
step 222, interruption of criteria time of day is set, and this routine is ended. 
[0085] Electrical potential difference Vi for [ on the other hand ] the AFS side component current 
detection under sweep at the above-mentioned step 218 When judged with it not being incorporation 
timing, it progresses to step 223 and the value of the processing counter CNT is about whether it is 
"$0F", and it is the AFS side component applied voltage Vo under sweep. It judges whether it is 
incorporation timing. It is the AFS side component applied voltage Vo under sweep. If judged with 
incorporation timing, it will progress to step 224 and will be the AFS side component applied voltage 
Vo. A/D conversion is incorporated and carried out. After progressing to step 225 promptly, performing 
the return manipulation routine of said drawing 7 , returning the component applied voltage Vo and Vo' 
after A/D conversion and only the same time amount as a time coefficient holding a switch and this on 
an electrical potential difference, component applied-voltage Vo Vo' is returned to reference voltage. 
[0086] It progresses to step 226 after starting of a return manipulation routine, the AFS side component 
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impedance is computed, and this AFS side component impedance is transmitted to the Maine 
microcomputer 53 at the following step 227. Then, at step 221,222, renewal of the processing counter 
CNT and the interruption set of criteria time of day are performed, and this routine is ended. 
[0087] Moreover, it is the AFS side component applied voltage Vo under sweep at the above-mentioned 
step 223. If judged with it not being incorporation timing, it will progress to step 228. 4 bits of low order 
of the processing counter CNT by whether it is "$7" Usually, the AFS side component applied voltage 
Vo at the time If it is "Yes", it judges whether it is incorporation timing, and it progresses to step 229, 
and is the AFS side component applied voltage Vo. After incorporating and carrying out A/D 
conversion, step 221,222 mentioned above is processed and this routine is ended. 
[0088] Moreover, at the above-mentioned step 228, when judged with "No", it progresses to step 230, 
and after incorporating and carrying out A/D conversion of AFS' side component applied- voltage Vo 1 , 
step 221,222 mentioned above is processed and this routine is ended. 

[0089] On the other hand, at step 204 of said drawing 14 , to the timing 3 ( drawing 12 ) or timing 4 
( drawing 13 ) which the present processing timing mentioned above a group, then when it is judged 
Progress to step 231 of drawing 16 and by whether 4 bits of low order of the processing counter CNT 
are "$4" or "$C" electrical potential difference Vi for the AFS side component current detection if it 
judges whether it is incorporation timing and is judged with "Yes" — step 232 — progressing — electrical 
potential difference Vi for the AFS side component current detection A/D conversion is incorporated 
and carried out. Then, at step 233, after computing the AFS side oxygen density (component current) 
and transmitting this AFS side oxygen density to the Maine microcomputer 53 at step 233, "$02" is 
added to the value of the processing counter CNT (step 261), interruption is set after 700 microseconds 
(step 262), and this routine is ended. 

[0090] Electrical potential difference Vi for [ on the other hand ] the AFS side component current 
detection at the above-mentioned step 231 When judged with it not being incorporation timing Progress 
to step 235 and by whether the value of the processing counter CNT is "$86" or "$8E" AFS in front of a 
sweep ~ if it judges whether it is the incorporation timing of 'the electrical potential difference Vi for 
side component current detection' and is "Yes" ~ step 236 ~ progressing ~ AFS - A/D conversion of 
'the electrical potential difference Vi for side component current detection' is incorporated and carried 
out. Then, sweep processing which switches the component applied voltage Vo and Vo' to sweep 
voltage (3.1V) from reference voltage (3.3V) is performed at step 237. 

[0091] then, the step 239 which computes an AFS' side oxygen density (component current), and 
continues at step 238 - this AFS' - a side oxygen density is transmitted to the Maine microcomputer 53. 
Then, at step 240, "$01" is added to the current counted value of the processing counter CNT, it 
progresses to step 241, interruption is set after 135 microseconds, and this routine is ended. 
[0092] step 235 mentioned above on the other hand AFS in front of a sweep, when judged with it not 
being the incorporation timing of 'the electrical potential difference Vi for side component current 
detection' It progresses to step 242. 4 bits of low order of the processing counter CNT by whether it is 
"$6" or "$E" usually, AFS at the time - if it judges whether it is the incorporation timing of 'the 
electrical potential difference Vi for side component current detection' and is "Yes" ~ step 243 - 
progressing - AFS ~ A/D conversion of 'the electrical potential difference Vi for side component 
current detection' is incorporated and carried out. Then, steps 238-241 mentioned above are processed, 
and this routine is ended. 

[0093] moreover, the step 242 mentioned above - usually - AFS at the time - the case where it is 
judged with it not being the incorporation timing of 'the electrical potential difference Vi for side 
component current detection' - step 244 of drawing 17 - progressing - the value of the processing 
counter CNT - "$87" ****** - it is - AFS under sweep - it judges whether it is the incorporation 
timing of 'the electrical potential difference Vi for side component current detection', supposing it is 
judged with "Yes" at this step 244 - step 245 - progressing - AFS under sweep - A/D conversion of 
'the electrical potential difference Vi for side component current detection' is incorporated and carried 
out. 

[0094] After progressing to step 246 promptly, performing the return manipulation routine of said 



http ://www4. ipdl jpo .go .jp/cgi-bin/tran_web_cgi_ej j e 



4/16/2004 



Page 16 of 17 



drawing 7 , returning the component applied voltage Vo and Vo' from sweep voltage (3.1V) after this 
A/D conversion and only the same time amount as a time coefficient holding a switch and this return 
electrical potential difference on an electrical potential difference (3.5V), it returns to reference voltage 
(3.3V). It progresses to step 247 after return manipulation-routine starting, and "$01" is added to the 
current counted value of the processing counter CNT, it progresses to step 248, interruption of criteria 
time of day is set, and this routine is ended. 

[0095] step 244 mentioned above on the other hand — AFS under sweep — the case where it is judged 
with it not being the incorporation timing of 'the electrical potential difference Vi for side component 
current detection' - step 249 - progressing - the value of the processing counter CNT "$8F" ****** 
— it is — AFS under sweep — it judges whether it is the incorporation timing of 'the side component 
applied voltage Vo'. If judged with the incorporation timing of AFS' side component applied- voltage Vo' 
under sweep, it will progress to step 250, and A/D conversion of AFS' side component applied-voltage 
Vo' will be incorporated and carried out. After progressing to step 251 promptly, performing the return 
manipulation routine of said drawin g 7 , returning the component applied voltage Vo and Vo' after A/D 
conversion and only the same time amount as a time coefficient holding a switch and this on an 
electrical potential difference, component applied-voltage Vo Vo' is returned to reference voltage. 
[0096] the step 253 after progressing to step 252 after starting of a return manipulation routine and 
computing an AFS' side component impedance — this AFS ? ~ a side component impedance is 
transmitted to the Maine microcomputer 53. Then, at step 247,248, renewal of the processing counter 
CNT and the interruption set of criteria time of day are performed, and this routine is ended. 
[0097] If judged with it not being the incorporation timing of AFS 1 side component applied- voltage Vo' 
under sweep at the above-mentioned step 249, it will progress to step 254. 4 bits of low order of the 
processing counter CNT moreover, by whether it is "$7" usually, AFS at the time — if it judges whether 
it is the incorporation timing of 'the side component applied voltage Vo' and is "Yes" ~ step 255 - 
progressing - AFS - after incorporating and carrying out A/D conversion of 'the side component 
applied voltage Vo ? , step 247,248 mentioned above is processed and this routine is ended. 
[0098] moreover - the case where it is judged with "No" at the above-mentioned step 254 - step 256 — 
progressing — the AFS side component applied voltage Vo After incorporating and carrying out A/D 
conversion, step 247,248 mentioned above is processed and this routine is ended. Also in this operation 
gestalt (2) explained above, the same effectiveness as said operation gestalt (1) can be acquired. 
[0099] In addition, although battery voltage (+VB) was incorporated at criteria time of day, it replaces 
with this and you may make it incorporate other sensor outputs, such as cooling water temperature and 
an intake-air temperature, in each above-mentioned operation gestalt (1) and (2). Moreover, except the 
timing explained by each above-mentioned operation gestalt (1) and (2), the A/D-conversion circuit 57 
is used for the A/D conversion of other sensor outputs. 

[0100] Moreover, a D/A conversion circuit may be prepared in the submicrocomputer 56 by built-in or 
external, and although ON/OFF of transistors Trl and Tr2 are switched and component applied voltage 
was switched by switching the output voltage of the output ports PB20 and PB21 of the 
submicrocomputer 56 to high level/low level, you may constitute from each above-mentioned operation 
gestalt (1) and (2) so that component applied voltage may be outputted from this D/A conversion circuit. 
Moreover, in each above-mentioned operation gestalt (1) and (2), although the A/D-conversion circuit 
57 was built in the submicrocomputer 56, it may be made to carry out external [ of this A/D-conversion 
circuit 57 ] to the submicrocomputer 56. 

[0101] Moreover, in each above-mentioned operation gestalt (1) and (2), although it was made to carry 
out the sweep of the applied voltage to the plus side edge child of an oxygen density sensor at the time 
of detection of a component impedance, it may be made to carry out the sweep of the applied voltage to 
a minus side edge child. Moreover, you may make it evaluate a degradation degree, property dispersion, 
etc. of an oxygen density sensor based on the detected component impedance besides judging a chip 
temperature. 

[0102] Moreover, in each above-mentioned operation gestalt (1) and (2), although the 
submicrocomputer 56 was made to perform calculation of an oxygen density or a component 
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impedance, the Maine microcomputer 53 may be made to perform this. Or you may make it give the 
function of the Maine microcomputer 53 and the submicrocomputer 56 to one microcomputer. 
[0103] moreover - the above-mentioned operation gestalt (2) - the AFS side component applied 
voltage Vo AFS 1 - the ** to which side component applied- voltage Vo' does not perform A/D 
conversion of Vo 1 for the A/D-conversion timing of Vo 1 , either, since it is the same ~ Vo A/D 
conversion ~ carrying out — instead of [ of Vo f ] — Vo You may make it use. If it does in this way, it 
becomes unnecessary to incorporate Vo' to the input port ch21 of the submicrocomputer 56, and this 
input port ch21 can be used for incorporation of other sensor outputs etc. 

[0104] In addition, it changes variously that the detection period of an oxygen density, the detection 
period of a component impedance, the count of A/D conversion, and A/D-conversion timing may be 
changed suitably, or the circuitry of the sensor actuation circuit 59 grade of the oxygen density detection 
system 52 may be suitably changed according to the specification demanded etc., and this invention can 
carry out it. [ you ] 



[Translation done.] 
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